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H E Gentleman's and Builder's Repoſitory ; or At- 
chĩtecture Diſplay'd. Containing the moit Uſeful 
and Requiſite Problems in Geometry. As alſo, the mott 


eaſy, expeditious and correct Methods for attaining the 


Knowledge of the Five Orders of Architefture, by equal 
Parts and fewer Diviſions than any Thing hitherto pub- 


Iiſh'd. Together with all ſuch Rules for Arches, Doors, 


Windows, Cieling- pieces, Chimney- pieces, and their par- 
ticular Embelliſhme:ts a3 can be required. Likewiſe, A 
large Variety of Deſigns for Truſs Roofs; with the Me- 
thod of finding the Hip, either Square or Bevel. Alſo, 
the moſt certain and approved Methods of forming a Num- 
der of different Stair-Caſes, with their Twiſted Rails, &c. 
The Whole embelliſhed, not only with Eighty four 
Plates, in Quarto, but ſuch Variety of Cieling- pieces, 
Shields, Compartments, and other curious and uncommon 
Decorations as muſt needs render it acceptable to all Gentle 
men, Artificers, and others, who delight in, or practiſe, 
the Art of Building. The Deſigus regulated and drawn by 
Z. Harpus, Surveyas, and engraved by B. Cole. 


undred Algebraical Problems, Exhibiting all 
that is curious in Simple and Quairatick Adfected Equa- 


> MO NG the ſeveral Branches 
of the Mathematics taught by 
me, that of Mcniuration has 
very often cccurred; when find- 
eng none of the Books on that 
Subject but what were defefiive, 
as alſo not ſo methedical os I could have wifhyd, 
T -oas thereby induced to compoſe this new Syſtem for 
the Uſe of my Pupils, c < 1 apprebend will be 
found not only fully to anfeer the Title, but lite- 
wiſe an Introduttion to the higher Branches of the 
Mathematics. 
I preſume the Reader to be previouſly acquainted = 
with Addition, Subtraftion, Multiplication, 
_ Diviſion, and Reduction in whole Numbers, 
[or Integers] by which he will be able to com- 
prebend with Eaſe, all that this Book contains. 
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As an Introduction I have given the Doctrint 
of Decimal Arithmetic, wherein I have not only 
handled the Rules commonly given in the Books of 
Menſuration; but have alſo fully treated cf the 
Doctrine of Single Repetends (or Circulating 


Numbers) a Thing ſo uſeful in Meaſuring, that 


vonder ſo many Books on that Subject have been 


_ eorote without confidering them : For it very . ũ 
len happens, that the Dimenſions of Superficies and 


Solids will not be either 3, 6, or 9 Inches (whoſe 
Decimels ere Terminate) which are generally the 
Inches annexed to Feet in the Examples given in 
the Books of Meaſuring,, oben the Jamie is to be 
⁊crought by Decimals. 

I have prerpoſely omitted the Doctrine of C om- 
pound Repctends, hey ſeldom occurring in com 


mon Meafration; but thoſe who are willing to 
| known more of that Suse, J refer them to the 


late ingenious My Cu x's Treatiſe of Fractions, 
er to a Treatiſe now in the Preſs, intitled The 
Compendious Aſtronomer, written by my Friend 


and Acquaintance My C. Brent, where the whole 
. Theory of Decimals is amply explained and De- 


monſtrated. 

To this I have added the Extraction of the 
Square and Cube Root, «with the Explanation of 
the common Chratters (or Signs) uſed in Mathe- 


matica!l Books, to ſhorten the Work. 


In the Firſt Part of the Meaſuring I have fully 


treated of the Menſuration of all Superficial Fi- 


gures, as far as a * Line and à Circle are 
concerned; 


7 
0 
5 


Croſs Multiplication) in à more eafy Manner 
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concerned; and herein I have _ ed the follow- 
ing Order : 

Firſt, To give fuch Definitions as are neceſſary 
to conceive the Form of plain Figures. 

Secondly, Tee Geometrical Problems. - 

Thirdly, Fre, two Propoſitions to deduce the = 


| Meaſurement of ſuch Sort of Figures, as moſt 
commonly occur to the ſeveral Sorts of Artificers 
concerned in Building; and herein ] have ſhewn 


how to operate by Duodecimals (commonty called 


than any yet publiſhed. And have wrought moſt 
of the Examples, both by Duodecimals and De- 


cimals, whereby the Methods may be compared. 


And Fourthly, I have given Rules and proper 
Examples «whereby any other Right-lined Figure | 
may be meaſured ;, and the Circle I have treated 
of in a different (though I believe more eaſy) 


Manner than is to be met with in any other 


practical Au bor; and the ſeveral Rules for the 
different Segments of a Circle and biber Things 


pertaining io a Circle, I have illuſtrated by a 
 fficient Number of eaſy, uſe efut, and entertaining | 


Examples. 

I the Second Part of the Meaſuring I have 
fully treated of the Meaſirrement of ſuch Solid Fi. 
gures, as are bounded by Rigbit-liueit and Circular 


 Superficies ; and herein ] have aljo ojerved the 
| follor: ing Order: 


Firſt, To give ſuch Definitions as are neceſſary 
to concerve the Form of Solid Figures, 
A 4 Secondly, 
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Secondly, To fhew the common Methods uſed. 
in the Meaſurement of the ſeveral Sorts of Timber, 
with their Errours, and alſo how Timber may be 
expeditiouſly meaſured without any ſenſible Loſs. 

And Thirdly, How to find the Solidities and 
Superficies of various Solids, ſuch as often occur 
to Workmen in the ordinary Cour ſe of their Bujt- 
neſs, which I have exemplified by various Exam- 

ples ſuited to the ſeveral Rules and Caſes. 

To which I have added an Appendix, wherein 
is ſhewn the Meaſurement of the Conic Sections, 

and the Solids generated by their Rotation on their 
Ares; all which is ſufficiently explained by Defi- 
nitions, Rules, and Examples. And here the. 
Bufmeſs of meaſuring the Superficial and Solid 
Contents of Groin Arches ig perfermed, which 
7s made clear and eaſy by proper Rules and Fa- 
miliar Examples; together ith the Menſuration 
of the Superficial and Solid Contents of the Regu- 
lar Sohds, with proper Tables to facilitate all, 
their Operations: Aud a Table of the Specitic. 
Gravity of Metals and Other Bodies with i!”s 
Les. Ao Decimal Tables of Coin, Weights, 
Meaſures, and Time, cih their Conſtruction 
and Ufes. 

The hole is illuſtrated cviih Variety of uſe fa 
and pleaſant Examples, ſo calculated and contrived, 
es to exerciſe the ferceoing Prepoſitions, and alſo 
adapted to ſuch Uſes as often occur in Life, Te- 
| geiver with three Copper Pletes, wherein are 
nea:ly engraven the varicus Kinds of Figures re- 
ferred 


f 
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-ried to in the Definitions and Examples. I have 
all the May through the ſeverat Parts of the 
Practical Menfuration, ſought the Values of the 
Contents of the Freeral Sor!s of Work, and that 


by the moſt ready Methods of N Parts and 
Decimals; which I conceive wil! be of rio ſmall 


5 Uſe to the Workman. And I No alſo in their 


proper Places given the Allowance: and Cigtoms 
aſed amongſt the Builders and Meaſurers. 


I have omitied the Demonſtrations of moſt of 


the Rules, eſpecially thoſe that are immediately 
demonſtrated from Geometry cr Algebra; as 
knowing that thoſe Sort of Reader: for whom 
this Book is chiefly calculated, would not with 
Eaſe underſtand them, and therefore <vould rather 
ſerve to puzzle and amitſe, than inſtruct them, 

(befides the ſcvelling of the Beo beyond it's in- 
tended: Limits). Aud I conceive that they who 
Would underſtand them, have uo Occaſion to look 
into a Book of pure Menſuration, for the learn- 
ing that Science, which they cane! help being 

acquainted with in the ſtudying thoje Parts of the 
Mathematics, that are requiſite for the Demon- 
ſtration of the Rules of Menſuration. Aud thoſe 


Tho world be ſatisfied of the Truth of the Rules 


in the enſuing Tyeatiſe, may find them gbtrafedly 
demonſtrated in many Mathematical Authors. 

I have alſo omitted ſbewing the Uſe of the 
Sliding Rule, becauſe [ ind at beſt it is but 


gueſſng at the Av ofevers required; but thoſe obo 
would be acquaini * therewith, may find it in a 


Multilude 
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Multitude of Methematical Books, many whereof 


are written for that Purpoſe only. 
T ſhall now conclude, with t <1/hing the Reader 
id as much Pleaſure and 282 in 


peruſing this Treatiſe, as I aid in compiling it ; 
not doubting thereof, gives an additional Pleafure R 


to bis Friend _ 


September | 
27, 1738. humble Servant, 


John Robertſon. 
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ADVERTISEM®NT. 
A RITHMETIC, MznsuraTIoON, 


1 GEOMETRY, ALGEBRA, | RIGONO- 
METRY, NAVIGATION, SURVEY- 
Inc, ForRTiIFICATION, GUNNERY, and 
other uſetul Branches of the Mathematics, are 
taught after an eaſy and expedicous Manaer by 
the AUTHOR ; who may be tpoken with, 
or directed to, at Mr N. Ap a ms's, Op!:/ion to 
their Royal Higbreſſes the Prince and Princes 
of Wales, near Northumberland- Houſe at Chairing- 


N. B. The Author alſo ſurveys Land, and de- 
lineateth Maps thereof in the moſt accurate 
Manner. 
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SECTION I. 

DECIMAL FRACTIONS. 
DEFINITIONS. 

"TPM Parc of an Unit; that i, Unity or 1 


7 is ſuppoſed to be divided into ſome 
Number of Parts, and a Fraction is 


Fa 

one or more of thoſe Parts. 

Arx Fractions are generated by Diviſion, thus: 

When one Number is to be divided by another, 
and there happens a Remainder, that Remainder ſet 

over the Diviſor, with a Line drawn between them 

(in the ſame manner as you would exprels 1, 2, or 


2 
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3 Farthings, ViZ. 4, 2, 1, which are the Fractions 


or Parts of a Penny) conſtitutes a Fraction, the 
Value or Worth of which will always be leſs than 


an Unit: Thus, if 38 was to be divided by 6, the 
10tient would be 6, and ſomething more, v:z. 63 


for after Diviſion is ended, there remains 2 ; now if 
this 2 be ſet over the Diviſor 6, as above directed, it 


will ſtand thus 2, which annexedto the Quotient 6, 
is 62, and is thus read, ſix Units and two parts in ſix 


of an Unit or 1. Now it is plain, that 3 is leſs 
than an Unit, for if it were an Unit, this Unit in- 


ſtead of the Fraction being annexed to the 6. would 
make 7, which would be a wrong Quotient; for 


55 divided by 6 cannot produce 7 ; therefore the 
"ration 4 is leſs than an Unit. 


II. In a Fraction thus conſtituted, that number 
above the Line is called the N er and that 


below the Line is called the Denominator. 
III. A Fraction is called Vulgar, when the ſeveral 


Figures in the Denominator added together make a 
Sum greater than an Unit. Thus, in the Fraction 


x the Denominator 2 is greates than an Unit, and 


is therefore a Vulgar one. And in the Fraction v, 


the two Figures in the Denominator, viz. 1 and 2 


added together make 3, which is greater than Uni- 


ty, and the Fraction therefore is a Vulgar one: 


And in the Fraction 255, the four rigures in the 6 


Denominator, viz. 2 and 6 and 8 and ꝗ added to- 


gether makes 25, which is a Sum greater than an 


Unit or 1; and the Fraction is therefore a 2 
one, and the fame in any otuer, 


HENCE it will be eaſy to conceive, that among 
Vulgar Fractions there may be Denominators conſi- 
ſting of 1, 2, 3, 4; or 10, 16, 100, Cc. Places, 
and ma; all be ſignificant Digits; which makes the 


_ Buſineſs of Vulgar Fractions very troubleſome. 


VI.A 


_ culate, it is called a co 
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IV. A Fraction is called a Decimal, when tlic 


Sum of the ſeveral Characters in the Denominator 
is equal to an Unit; or thus, 


V. A Dccimal Fraction, is when the Unit is ſup- 
poſed divided into fuch a number of Parts as may 
be expreſſed by an Unit, with a certain number of 
Cyphers annexed to it. Hence the fourth Definition 
"3 | 


VI. A Decimal Fraftion is expreſſed (or is always 
wrote) without it's Denominator, and is diſtingui- 


ſhed by preſix ng a Pu.nt or Comma to the left 
Hand of the Figures ſaid to denote the Fraction, 
the Denominator being underſtood always to poſſeſs 
a Number compoſcd of an Unit, with as many 
Cyphers annexed to the right Hand as the Decimal 
(that is, the Numerator) hath Figures Thus , is 
underſtood to be ; and ,47 to be e; and 


| 27 632 18, to be r * Se. 


Hence ariſeth the ſuperiour Excellency of Deci- 
mal Fractions to that of Vulgar ones: For Deci- 
mals are always managed without any regard to 
their Denominators; whereas in Vulgar Fractions 
there generally ariſeth more Trouble on Account of 
the Diverſity of the Denominators, than from the 


Numerators themſelves. 


VII. A terminate Decimal, is that which ends 


at a certain number of Places; but an intermi- 


nate no where ends. 
VIII. A Repetend is a Decimal where the 


Figures circulate ; that is, when the ſame Figure 
or Figures continually repeat, or run on the ſame. 


IF one Figure continually circulate, it is called 
a fingle Repetend : But if more than one Figure cir- 
mpound Repetend. £ 
IX. Tux firſt Place next the mark of Diſtin- 
Chon in any Decimal Wr is called the Place 

| 2 ot. 
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of Primes ; and the following Places are called 
Seconds, 3 Fourths, Cc. 


THEOREMS. 
T. $ YPHERS to the right Hand of Decima!s 


| neither increaſe nor decreaſe their Value ; 
| _ but Cyphers between the ſeparating Point and the 
F. gures of the Decimal dimin'v'1 the Value: thus 
»5 is 1b, but ,05 is 355, and ,005 in 18, oc, 
and for any other Decimal the fame, 

IT. Ir the mark of Diſtinction in any mixed or 
dee Expreſſion be moved but one place to · 
wards the leſt Hand, then every Figure, and conſe- 
_ quently the whole Expreſſion, | is but a tenth part of 
what it was before: But if it had been removed to- 
wards the right Hand, then the whole Expreſſion 
would be ten times as much as it was before it was 
removed, . 

Note, A whole Number with a Fraction annexed 
thereto, is called a mixed Expreſſion, and a Fraction 
without a whole Number, is called a fractional Ex- 
preſton. 

III. Every terminate Decimal may be confi- 
dered as interminate, by making Cyphers the Re- 
petend. For (per Theo, 1.) they do not alter the 
Value of the Decimal. 

IV. Any decimal Expreſſion may be continued 
as far as you pleaſe, by repeating the circulating Fi- 
gure or Figures. 

Note, Ax y Number of Decimals thus filled up, 
ſo as to have a number of Places equal to any other 
Decimal, are ſaid to be made conterminous. 

V. In all Reſults, if the Repetend conſiſt of 
all nines, reject them, and make the next ſuperiour 
Place an Unit more; thus, 7239993 Sc. is made 
7724, &c. VI. In | 
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VI. Ix all circulating Expreſſions, daſh the firſt 


and laſt of the Repetend, omitting the intermediate 
Places; thus, 4, 283 33, or 7, 843843643 Cc. 


— 


SECTION II. 
REDUCTION, 


O® the Methods uſed to bring any Vulgar Fra- 


Ction, o or an Expreit.on of different Denomina- 


tions to it's equivalent Decimal Expreſſions : Or 


any Decimal Expreſſion to it's Value in different 
Denominations. 

Firſt, To reduce a Vulgar Fraction, to it's equi- 
vn Decimal one. 


RULE. 


M a x E the Numerator a Repetend by ad- 
ding thereto Cyphers, and this divide by the De- 
nominator, and the Quotient is the Decimal fought 
aſter ; which muſt always have as many Places as 
there were repeating Cy phers uſed— If when Divi- 


ſion is ended there happen not ſo many Figures in the 
Quotient as there were Cyphers uſed to gain this 


Quotient, annex to the left Hand as many Cyphers 
as there are Places wanting, and this will be the 4 2 


_ eimal Expreſſion ſought; minding to ſet before it 


the Comma, or mark of Diſtinction. 
REDUCE , and 1, and +, and » and 5 each 


to their equivalent Decimals. 


4700,25 —— 2. ¼5 


4 V bot 12,0007 * — 


8)5, 8080, 525 — 12. oe AR,” Tc. 


ANSWERS. 
7 is ,25, 2 18 „5. 2 is 575. 3 is „625. and 11 iS 


258333, Cc. 


6 
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By conſidering the laſt Example, it will be eaſy 
to conceive how Repetends are generated; and alſo, 
to ſee that 3 would continually repeat. 


RE DU ck , and 28, and , and 37717, 


each to their equivalent Decimal. 


1/7, 56) 9,00000000 (,1607 1428, Cc. 
340 ee 

B.A 

—Bo 

| 240 
"Ibo. 

©. 

= 


24. 286) 17,0000000 (, 59440 


2700 
1260 | 
1160 
1600 
170 


24. 2495) 217560 (0869) 394 


th. 
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48560 N 


lx the ſecond of the foregoing Examples you 
may ſee the Generation of a compound Repetend : | 
For after having uſed 7 Cyphers, I obſerved that 
if to the remainder 170 I had brought down an- 
other Cypher it would be 1700, which is the 
ſame I began with, conſequently the ſame Figures, 
wiz. 594405 would. have repeated in the Quotient, 


and after them the ſame again, &c. Therefore I 
ſtop, and dafh the firſt and laſt Figures as directed 
in Theorem the ſixth. 


I the firſt, third, and fourth of the laſt Exam- 


ples, though I have carried the Decimal on to fo 
many Places as is there wrought, I find they do not 
circulate, therefore I deſiſt carrying them any far- 
ther ; and here note, that whether they circulate 
or not, there is ſeldom a Neceſſity of getting more 
than 6 Places in the Decimal or Quotient, that 
being ſufficiently exact for moſt U =” 


Ix may be obſerved that in the three laſt Examples, 


there doth not ſo many Figures ariſe, as there are 
Cyphers uſed in Diviſion, therefore when I left off, 
Lexamined the Deic&, and ſupply'd it with Cyphers 
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to the left Hand, before which I prefixed the mark 
of Diſtinction as before directed. 


Secondly. To reduce the different Denominations 


of 2 Weights, Meaſures, &c. to their equi- 
valent Decimal Expreilions. 


RULE. 


PLACE the ſeveral Denominations given or- 
derly under cach other, the leaſt being uppermoſt : 


Then reduce the leaſt Denomination bs the Decima 


Part of the next Superiour ; to the right Hand of - 
which ſuperiour Denomination prefix the Decimal 
now found ; and reduce this mixed number to the 


Decimal of the next Superiour ; to the right Hand 
of which prefix the Decimal aſt found; and fo 
proceed till you arrive at the Decimal of your in- 
tended Integer. 
Neote. Ons Denomination is reduced to the De- 
cimal of the next Superiour by dividing the leſier 
Denomination by the number thereof contained in 
one of the next Superiour. 

Reduce 10 5. 8 d. 13s. tox d. 15 5. 91d. 
and 19 5. 114 d. each to it's equivalent — of 
a Pound * 


128 da a] 3 147 
10,6 1210, 5 115] %% 1211,25 
0, 5320 13,875 [2c|[15,8125 2001, 9375 
I | | 0,69375| | 0,799625| , 996875 


ANSWERS. 


104. 8. is ,53].—13 5. 102d. i is 60375 L—15 2 


91 4. 18,790625 L—and. 19 5, 1124. is 2996875 . a 


RE DO * 


18 


24 in the Pence and Farthings. 
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REDUCE 10 oz. 18 dwts. 16 grs. and 3 grs. 
16 th. 12 oz. each to their equivalent Decimals. 


4 | 16 $4 | 22 
2496 | (4 "II 1-01 
20 | 18,6 289 16,75 
12 10, 7 (41875 
0,9 4 | 3.598214, Oc. 
0,8399553, Cc. 


. 
10 ex. 18 dwts. 16 grs. is, 9 r of a * Troy, and 


397. 165 12 oz. is „899553 of a C. wr. Aver- 


dupoiſe. 1 
Repuce 10 Huch. og Sec. 07 Parts, a Duode- 
cimal ; and 48 Min. 37 Sec. 54 Thirds, a Sexageſi - 


mal; each to their equivalent Decimal. 


12 9,583 o| 37 
121 10, 7986 | 60 4.8316 | 
I 0,899884, Cc. 0, 810527 


ANSWERS | 

10 Inch. og Sec. o/ Parts, is ,899884, &c. of 
a Foot, and 48' 37” 54/”, is, 810525 of a Degree. 

AFTER the ſame Manner may any other forts of 
contract Numbers be reduced. | 
Bur the Decimal Parts of a Pound Sterling may 
be expreſſed in one Line; thus: Write half the 
Number of Shillings in the Place of Primes, and 
reduce the Pence and Farthings into Farthings, 


which muſt poſſeſs the Places of Seconds and 


Thirds ; and if the Shillings be odd, increaſe the 
Place of Seconds with 5 : But increaſe the Place 
of Thirds with as many Units as there are times 


LasTLyY, 
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LasTLy, If half the Number of Farthings in 
the Pence and Farthings [rejecting Sixpences] be 
divided by 12, the Quotient written after the 


three Places already found, ſhall compleat the De- 
eimal. 5 


Repucr 10 f. 8 4.—13 5. 10! d.—15 f. O91 d. 
2195. 11: d.—1 5.104 4.—8} d.— 23 d. and 4 d. 
each to their equivalent Decimal of a Pound Ster- 
ling. 


10 5. 8 d. 135. 102 d. 155. og? d. 19 5. 111 d. 
＋ 3533 Is . 82 4. 996875 
15. 104 d. 12 1 4. 

J. ,092708z I. 3 . 9 45003125 


By explaining one of theſe — al the reſt 
will be eaſy. 


Ix the fifth, viz, 1 f. 10% d. Firſt half of one is o, 
write o in the Place of Primes ; then 4 times 10 d. 
is 40 Farthings, and 4 is 41, and becauſe here is 
one 24, I add 1 to 41 and it makes 42; and be- 
cauſe there is one Shilling, I increaſe the ſecond 
Place, viz. 4 with 5, which now makes 92, this 
written after the o, makes ,092. Laſtly in 41 
Farthings, rejecting 24 or Sixpence, there is 17 
remains, half of which 8,5, which divided by 12, 
gives 7083 to be added to ,092. If this Proceſs 
de well compared with the laſt*Rule, the whole will 
be very plain. 
THIRDLY, To find the Value of a Decimal. 


RULE. 


Mo LTIPLY the given W by the Num- 


ber of the next leſſer Denomination, contained in 
one 


in 
one 
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one of that Denomination which the Decimal re- 


ſpectꝭ as it's Integer; and from the Product cut off 


as many Places to the right Hand, as there are in 
the given Decimal; and this Decimal thus cut off, 


multiply by the next leſſer Denomination, and 


from this Product cut off as before, and thus pro- 


ceced till you are arrived at the leaſt Denomination : 


Laſtly, the ſeveral Denominations cut off on the 
left Hand are the Anſwers. 


| War | is the Value of 72896 L- — 92384 . 
9772896 92384 1089235 
20 a =. 
14,579020 8,75 1,784700 
12 | 12 1 
6,5040 5572160 9,4164000 
4 4 4 
3.80 160 2, 88640 1,665600 
ANSWERS. 72896 J. is 145. 6:d.—,92384 l. 


is 18 3. 5: d. and Fo89235 J. is 15. 94. 
THis is ſo plain it needs no Explanation. 
War is the Value of ,87628 of a tb Troy, 


and of ,798645 of a C. tut. Avoirdupoize ? 


87628 798645 
12 Ounces. 4 Quarters, 
10,515 36 3194580 
20 Penny weight. 28 Pound. 
10,307 20 75 56640 
24 Grains. 389160 
122880 5.448240 
2 8 1 õ Ounces. 
237280 22840 


ANSWERS 
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ANSWERS. 


„87628 Þ is 100z. no dwts. 7grs. and 


„798645 C.rwt. is 3qrs. 5 tb 7 ex. 


Bu T the Value of the Decimal of any part of 


a Pound Sterling may be expreſſed it one Line 


thus. 


if the ſecond Place be 5, or exceed 5, increaſe the 
double of the Primes by one for Shillings: Then 


the Figures in the ſecond and third Places ¶rejecting 


5 in the ſecond Place ] are fo many Farthings, 
abating one for every 24, and the Remainder divided 
by 4 gives the Pence and Farthings. —— 
WHrar are the Values of, 92763 l. and ,87638 U. 
and ,09937 J. and ,0428 l. and ,Fo095 J. 


592763 J. 5876381 509937 J. „0428. 
18. 61 d. 17 . 61 4. 1. 114 d. 103 d. 


0095 J. 
23 d. 


—_—_— 


_— , — 22 


„ WM 
ADDITION and SUBTRACTION. 
RULE. 


DovBLE the Place of Primes for Shillings, and 


APP or ſubtract as in whole Numbers, and 
from the Sum or Difference cut off as many De- 
cimal Places as are the greateſt Number of Deci- 


© 2 6 3 8 


mals 


LA 
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mals in any of the given Expreſſions: But ob- 


ſerve that the ſeparating Commas in each Expreſ- 


ſion be placed directly underneath each other; ſor 


then Unit, &c. (if any) will fall under Units, Oe. 


and Primes, Seconds, Thirds, Sc. under Primes, 


Seconds, Thirds, &c. for fo they ouglit to do. 


EX AMP L ES in AD DIT IOX. 


347,256 3468, 4973 8267,4031 
561739 24,3075 8,905 
5 148,952 453,7 20853 
1 37, 284695 76,98124 
1 5,125 927 30107 


; = — 
1 


15— 


F 


EXAMPLESin SUBTRACTION, 


From 384,76215 Minuend. From 426,8 
Take 86,2095 . Subtrahend. Take 279,604832 
298,55205 Differ. or Rem. 45,195168 


Ir Interminates are to be added, that have ſingle 


RULE. 


MAkk all the Repetends conterminous, that 
is, continue the repeating Figure till the Decimal 
Places in each are equal; obſerving that the re- 
peating Figures be carried one Place farther to the 
right Hand than the greateſt Number of Decimal 
Paces in any of the terminate Expreſſions : Then 


add as before; only increaſe the Sum of the right 
hand Row with as many Units as it contains Nines, 
and the Figure in the Sum under that Place will 
de a Repetend. 


E EXAM- 
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EXAMPLES. 


8439,6543 5391,357 277.8496 876, 29 
281,046 72,38 42,176 5,8704289 
7042, 33 187,27 5327 03585 

9,837 _4,2965 58,30048 628,45933 _ 


I x each of theſe Examples there are Repetends, 
and before they can be added, muſt be made 


conterminous, — then they will as follows: 


8439,6548 $391,357 217, 849666 
281,04666 72,2988 42,7566 
7042, 31555 187,211 523333 
3 983777 4.2967 38, 30048 
127728948“ o 55577 318, 85014f 
BR, mw __ 
5,8764289 
503588666 
_628,45939888 
21771 


Hens you may obſerve that in each Example 
the " ob an, Bins ack Place farther than 
the terminate Expreſſions, and to the Sum of that 
Row, there are as many Units added, as there 
were Nines in the Sum, 


Ir Subtraction is to be performed with Intermi- 


nates that have ſingle Repetends, | 
RULE. 


if the right hand Figure of the Subtrahend (being 2 
ants. habe Figure over & in f. 


Maxx all conterminous as in Addition: But 


T I "NRF 


hh wo A ww £@ TY... 4 


S 


Wan reli 


. SEES 
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Minuend, inſtead of borrowing 10 as in Subtraction 
of whole Numbers or Terminates ; borrow only « 
and this only in the right hand Figure, and this 
Figure of the Remainder will be a Repctend. 


From 476,31 289,576 325,791 643,9207 


Take 84,7697 92,5848 | 3/>©95 583,75 5 


THese Examples being made conterminous as 


before directed, will ſtand thus: 
476,122 280,5 325, 643.9207s 


84,7097 92,584 37,0959 583,700 
D 196,991 eee eee 


— A es. 


£82 E 


SECTION Iv. 
MULTIPLICATION. 


3 R UL E. 


ö PLACE and multiply as in whole Numbers, 


and from the Product towards the right Hand, 


| Cutoff as many Places for Fractions, as there are 


fractional Parts in both Expreſſions or Factors to- 
gether. But if it ſo happen, that there are not ſo 

any Places in the Product, ſupply the DefeR with 
Cyphers to the left Hand. 5 


C 2 3684.7 g28 
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| 3084,7928 »2 305 ,0347 
— ET 0236 
e 11825 2082 
8 15.95 | -_ 
| 9400 N 
N 4730 5881801 
310318,5 1844438 — 2 cos 


In the firſt Example there being 4 Decimal 
Places in the Multiplicand, and 3 in the Multi- 
plier, which together are 7 ; I therefore cut off 

Figures from the right Hand of the Product for 
b ; thoſe to the left Hand being Integers. 

Ix eachof the ſecond and third Examples the Deci- 
mal Places in both Factors are 8, but there turns out 
in the ſecond Example only 7 Figures in the Product, 
and but 5 in the third Example's Product: There- 
fore in the ſecond Example I annex x Cypher, and 
in the third 3 Cyphers, to ſupply the Defect. 

Is multiplying with ſingle Repetends there are 
three Caſes. 3 : 
CASE l. 
Ir the right hand Figure of the Multiplicand 
be a Repetend. 

RULE. 


 MuLTiyLy the multiplicand as before, by 
every Figure in the Multiplier ; obſerving to in- 
creaſe the right hand. Figure of each reſulting 
Line, by as many Units as there are Nines in 
the firſt Product of that Line; and the right 
hand Figure of each Line will be a Repetend ; 
therefore in the adding the f.veral Lines toge- 
ther, they muſt be made conterminous, as taught 
in Additian, 


EX A M- 


of MENSURATION. A 
EXAMPLES 


Firs. $21,7348 Second. 3796977 
. Ae 
Cat 151850933 
3 
Third. 8946, 
Fu 2 48.57 
6262785946 
447 34125333 
715746905333 
- 35787 34826666 
4345478703235 
CASE IL 
Warn the Multiplier i is a ſingle Repetend. 


RULE. 


MuLTIPLy by it as tho! it were a terminate 
Digit, ſetting the Product one Place forwarder 
than ordinary, towards the left Hand, and divide 
the Reſult by 9, continuing the Quotient (if need- 
ful) till you arrive at a Repetend ; then begin- 

ning at the Place under the right hand Figure of 
the Multiplicand, cut off for Fractions as —_ 
and you'll have the true Product, 


C 3 EXAM- 
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EXAMPLES. 
Firſt, 438,620 Second. 5320, 39462 


oo wh 
91 20317782 9) 4074270234 
292,4198 452697 3593 
— 1746118386 
228.8182433 
- 47,63 
9) 23815 — 
2646 170733 
19052 1991888 
— 11382222 
3 35 135.5338 
13553387 — 


Tus third Example J have wrought by both 
Caſes, where you may obſerye that they prove each 
other ; the Reſule turning out exactly the ſame, 

Ix this fecqif Caſe, if there are agv other Fi- 
gures in the Multiplier, beſide the Repetend, mul- 
_ tiply by them like terminate Digits. 

CASE II 

Wren the Multiplicand and Multiplier are 

each a ſingle Repetend. f 
5 r | 
In multiplying the Multiplicand by each Figure | 


* 


in the Multiplier, obſerve the Direction given in by 


| Ca SE I. but the firſt Line (or that Line produced | 


by multiplying the Multiplicand by the Repetend in 
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the Multiplier) muſt be mage as directed in 
CAE II. 


N EXAMPLES. 


463,070 68562357, 
| 8,044 35218 
9) D 9) 517414753___ 
103104432, Cc. F740 
Fi 18558817 86235797 
7 43117896 
3721703655 _258707 37666 
422973508642) Se. 3032625 3-59918 _ 


»5 3927 6g 
1 
9) 3774935$ 
41943732098, Sc. 
16178298 


8 


814.3 8222595 
.ru dividing by 9 in esch of theſe Examples 
1 there reſults a compound Repetend, now having 
finiſhed the Multiplication, I all the Lines 
conterminous, but no farther than the firſt Figure 

of the compound Repetend, then having added the 
re ſeveral Lines together as before directed, I daſh the 
right hand Figure of the Product, for the fiſt Fi- 
* a compound Repetend ; the reſt of hich 
ſet orderly after as they y follow in the given com- 


pound Repetend. 


| When there happens many Decimal Places in 
each Factor, there doth uſually ariſe many uſeleſs 
Figures 
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Figures in the Produæt, to avoid which obſerve the 
following 


RULE. 


HA vr G determined how many Decimal Places 
are to be had in the Product, under THAT 
Place in the Multiplicand ſet the Unit's Place of 
the Multiplier, and invert (or turn round) the Or- 
der of all the other Places of it: Then in multi- 
plying, begin at that Figure of the Multiplicand 
which ſtands over the Figure you are then multi- 
lying with; ſetting down the firſt Figure of every 
Product direMly underneath one another, obſerving 
to have a due rega:d in carrying the Increaſe which 
would ariſe out of the Figures to the right Hand 
of that Figure in the Multiplicand you then be- 
gin with, and in the Product the loweſt Place is 
uncertain. 
Bu r if from the Fi igures omitted you carry'd 
x from 5 to 15; 2 from 15 to 25; 3 from 
25 to 35; Cc. in ing 1 for every 
= 2 the right hand RIES Produd | 


would be generally exact. 
EXAMPLES. 


MoLiTiPLY 384,672158 by 27 
| Now ſeeing there would be „Neal 


in the Product, whereof the em Part Os un- 
neceſſary; therefore I intend Cs 4 De- | 
eimal Places in the Product. 


3th, 


Px 5 a. 


* 


8. . n K 7 81 
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384,6721 58 Multiplicand. 384,6721 58 
5438,63 Multiplier inverted, 30,3345 
115401647 10923 366790 
1 1538688632 
307777 115401 6474 
115402 2 26 * 
. 2308 0329,48 
1923 1154016474 
141692065. PPE Os 14169, 2066!0: 38510 


Here I have wrought the Example both ways, 

by which may be caſily ſeen what | is ſaved by the 
contracted way. 
Ix this Example becauſe J intended to keep 4 
Decimal Places in the Product, I ſet 6, the Unit's 
Place of the Multiplier under 1, the 4th Place in 
Decimals of the Mult: plicand, and invert the Order 
of all the reſt of the Figures Then I fay 3 times 
8 is 24, and carry 2 ; 3 times 5 is 15, and 2 is 17, 
now ſet down the 7 and carry 1, Cc. becauſe this 
is the Product ariſing by Multiplying the 5 that 


ſtands over the 3. 


AGAaiN,6 times 8 is 48, and carry 4; 6 times 8 


& 30, and 4.is 34, and carry 3; 6 times 1 is 6, and. 


* 9. Now being come to the Figure over the % 
ſet down 9, &c. 

Aga tu, 8 times 5 is 40, and carry 4 ;: - $ times 
1 is 8, and 4 is 12, and carry 1; 8 times 2 is 16, 
and I is 17; now being come to the Figure over 
the 8, I ſet down 7, and carry 1, c. Procee- 
ding in like Manner with every Figure in the in- 
verted Multiplier, till all is done. 


Mor- 
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ſerve 4 Decimal Jaces in the Product. 


3141592 
8347225 
1570796 

62831 

21991 
1257 
* 


Hope 


Mol rir rv 257,356 4 76,48, and to have 
te Product only in whole Numbers. 


257,356 237,356 
 _$4:67_ — 4 
18015 U 
1544 10219424 
103 5 
RET 2 1801492 
19682 19582, 58688 


SECTION v. 


DIVISION. 
R UL. E. 


that the Sum of the decimal Places * 


Mu'LTIPLY ,141592 by 52,7438, and to re- 


Div as de all were Integers ; but fo | 
place the ſeparating Comma in the Quotient, 


e A&A 16 
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* and Quotient may be equal to thoſe in the Di- 


GRAv 0. 


vidend | 
viſor be more than thoſe in the Dividend add Cy- 


Rule, it will be very eaſy to ſee how they are per- 


But if the Decimal Places in the Di- 
phers as Decimals to the Dividend, till the Num- 


ber of Decimal Places in the Dividend is at leaft 


equal to thoſe in the Diviſor. 
Bur if there ariſe not ſo many Places in the 
Quotient as the Rule requires, ſupply the Defect 


with Cyphers to the left Hand. 


* 43,6) 342.6056 (78,546 
* „ 
2380 
2005 
2616 
55675) 3877875, o00 (5745000 
$028 
3037. 
_ 
5847) ,0081892 (,0236 
| : 1249 


2082 
Ir theſe Examples be compared with the foregoing 


formed, and the Quotient rightly adjuſted. # 
Ir the Dividend be a Repetend, — down the 
repeating Figure to the Remainders in order to have 


your Quotient to it's intended ExaQtneſs. 


4372) 
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4.7 2) $73 (196553, &c. 


5483) 876527 (016147, &c, 
333697 


— — — 


27. 


217147 
r 
20176, Sc. 


Ir che Diviſor be a Repetend———Then | ima- 


gne the ſeparating Point of the Diviſor moved 


as many Places to the left Hand as the Diviſor's 
Repetend conſiſts of Places, and then ſubtract it 
from the Diviſor itſelf : Alſo remove the ſeparating 
Point of the Dividend towards the left Hand as 


many Places as the Diviſor's was; and this ſub- 

tract from the Dividend itſelf : Then divide with 
thoſe Remainders as in the foregoing DireQtiens, 
and the Reſult is the Quotient fought ater, 


EXAMPLES 
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EXAMPLES. 


Fi 1. 8946, 8 3706) 434547, 896328 (48,57 
894,.068370 43454,7870328 
805 2, 15330) 391093,0880952 
6900095429 _ 
4589727415 
5636507 352 
 £000000000 


IT will be eaſy to ſee how this Example is 
performed, by obſerving the Rule; and by com- 
paring it with Example 3d to Caſe I. of Repe- 
tends in Multiplication, you will ſee how theſe 
two Rules prove cach other. 


Second. 748,64) 47 7 Mu + . 
74,80 4,7 46405 
67 3,78) 5 717652 
220085 
269512 
o 


1 FBS KT 


Third, 2,845) 135:53387 (47:63 
284 13288328 
2,561) 1 223 9963 


= 
Es 1 
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Fourth. 76,47) 82937643 (108,44 
_764 3293764 
68,83) 74643879 
58138 
30747 
32159 
4627 
— like Multiplication may be contracted 
as follows : 


VVV 


Figure in the Quotient will be: Let each Re- 
mainder be a new Dividend, and for each ſuch 
new Dividend prick off one Figure from the 
right Hand of the Diviſor: Obſerving at each 
Multiplication to have regard to the Increaſe of 
the Figures ſo cut off; and the laſt Figure in the 


Quotient is generally uncertain. 
EXAMPLES. 


384,672158) 14169,2066239510 (36, $345 
"FEVER T1540 10474 
262904188 . 


230803294 . 
32100894. . . 
39773172 «+ 

— PR 
118416. 
r 
SS... 
19233. 
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9,365 407) 87,076326 (9297655 


e 5 84 288663 
2787663 
I 673082 ; 
914582 
842886. 
716960... 
—_.. 


— 


T x15 will not be difficult if it be carefully exa- 


SECTION Vi. 


Of ComPpARIsoN or PROPORTION. 


DEFINITIONS. 


"HE comparing things of a like Kind to one 


another may be conſidered two Ways: 


Firſt, By how much one thing exceeds, or is 
greater than another, and this is called Difference. 
Secondly, Wa ar Part or Parts one thing is of 
another, and this is called Ratio. And two or 
more Ratio's make a Proportion, vix. 


D 2 WHEN 
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Wren one Number is to be divided by an- 
other; then the dividing Number is faid to be 
in the ſame Proportion to the Number to be di- 
vided ; as Unity or one is in — to the Quo- 
tient; - that is, 
Tk dividing Number is as often contained in 
the Number to be divided : As Unity or 1 is 
contained in the Quotient. Therefore Ratio (and 
two Ratios make Proportion) is nothing more than 
how often one Number is contained in another; 
that is, it is the Quotient of one Number divided | 
by antober. 
II. Trent cannot be leſs than two Numbers or 
Terms in any Proportion : The firſt of which, 


or the Term "by which the Compariſon is made, 


is called the Antecedent: And the Second; or 
the Term to which the firſt is compared, is called 
the Conſequent. 

III. Wren two Differences are equal, the Num - 
bers or Terms which theſe Differences were 
made, are faid to be in Arithmetical Proportion or 
rather Progreſſion. Thus 4, 6, 8, 10, are Num- 

bers in Arithmetical Proportion, becauſe the Dif- 
ference between every one of the Terms are equal; 
and the like in other Numbers. 

BuT when two Ratios (i. e. Quotients) are 
equal, the Numbers or Terms by which theſe 
Ratios were made, are ſaid to be in Geometrical 
Proportion. Thus 3, 12, 4, 16, are Numbers in 
| Geometrical Proportion, becauſe twelve divided by 
3, gives 43 and 16 divided by 4 gives 4 alſo ; that 
is, they give equal Quotients ; therefore the Num- 
| bow are in Geometric Proportion ; ; and the ſame 
is to be underſtood of other Numbers that will yu. | 
equal Quotients, 


IV. Warn 
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IV. War N of ſeveral Terms or Numbers, the 
otient of the firſt and ſecond is the ſame with 
that of tlie ſecond and third, and the ſame with 


the third and fourth, &c. thoſe Numbers are ſaid 


to be in continued Geometric Proportion: Thus, 
4, 12, 36, 108, Cc. are Numbers in continued 


Geometric Proportion, for the Quotient of any two 
adjacent Terms 1s 3. 


„„ © 
J. [| F there are three Terms in Geometrical Pro- 
portion, the firſt Term multiplied by the third; 
gives a Product equal to the ſecond Term multi- 


plied by itſelf ; that is, the ſecond Term ſquared. 


Hence the ſecond Term is called a mean Pro- 
pertienal between the Extreams : viz. the firſt and 


. third Terms. 


II. Ir there are four Terms in Geometrical Pro- 
portion; the Product of the two extream Terms 
is equal to the Product of the two mean Terms. 

 Hexce the ſecond and third Terms are called 
ran Proportionals between the firſt and fourth Terms. 

Now it is evident, that if the Product of the ſe- 
cond and third Terms be divided by the fuſt Term, 
the Quotient will be the fourth Term. 

Ax p hence ariſeth the Method of operating the 


Rule of three. 


TE Rule of three is ſo called, becauſe. three 


Numbers or Terms are given to find a fourth : 


Thus, if the Numbers 3, 12, and 18 were given 
to ind a fourth Proportional. 

Now multiplying the ſecc nd Term hy the third, 
or (which is all one) the third by the ſecond, z. 


18 by 12, the Product will be 216; this 216 di. 


vided by the firſt Term 3, gives 72 in the A *. 
tient, for the fourth Term. 


D 3 Mow 
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Now by comparing of the Terms together, you 
will find that the ſecond Term 12 as often con- 
tains the firſt Term 3; as the fourth Term 72, 
contains the third Term 18: Alſo that the third 
Term 18 as often contains the firſt Term 3, as 
the fourth Term 72 contains the ſecond Term 12; 
that is, the Ratio or Proportion of 3 to 12 is the 
fame as the Ratio of 18 to 72. Alſo the Ratio of 
3 to 18 is the ſame as the Ratio of 12 to 72; and 
the like in any other Numbers. And this is the 
Doctrine of Proportions. . 
TRE Rule of three being moſtly concerned in 
finding a fourth Number proportional to three 
Numbers or Terms given, differing in Significa- 
tion and Denomination, the greateſt Difficulty lies 
in ſtating the Terms ; that is, in placing them in 
proper Order to be multiplied and divided according 
to the foregoing Directions; to do which obſerve 
the following Directions. 
Cors 1D ER what Sort or Quality the Term re- 
quired is of: And of the three * given, ſet 
that which is of the ſame Quality with the Term 
required, for the ſecond Term; and the remaining 


two Terms for Diſtinction ſake, call the Antece- 


' Aential Terms. 
THEN by the Tenour of the Queſtion, you'll 
eaſily be able to judge whether the fourth Term, or 
Term required, "will be leſs or greater than the 1 | 
cond Term. 
Havinc conſidered that, place the Anteceden- 
tial Terms for firſt and third in the ſame Order; 
that is, if the ſecond term be leſs than what the 
fourth will be, place the leaſt of the Antecedential 


Terms for the firſt Term, and the other for the 


third: But if the ſecond Term is greater than what 
the fourth will be; place the greater of the Anteco. 
dential 
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dential Terms for the firſt Term, and the other for 
the third: And then the three "Terms are ſtated fit 
for Solution, 

THeN if any, or all of the Terms be of diffe- 
rent Denominations, reduce the lefler Denomina- 
tions to the decimal Part or Parts of the greater 
Denomination; as taught in SEC. II. obſerving 


that the leſſer Denominations in the firſt and third 


Terms be reduced to the decimal Part or Parts of 


one and the ſame Denomination. 


THEN having multiplied the ſecond and third 


Terms, together by the Rules in Ser IV. and 


divided the Product by the firſt Term, and adjuſted 
the Quotient by the Rules given in Sæ cr. V, you 
may then call the Quotient the fourth Term, or the 
Thing ſought after; and may proceed to value it by 


the Rules given in SEC T. II. 


QUESTION I. 


Wuar will 326: | of Tobacco come to, at 
Js. 6 d. for 12 b 

HERE the Quality of the fourth Term is Money, 
vx. the worth of 3263 w of Tobacco: And among 
the three Terms — one is Money, VIZ. 34. 6d. 
the worth of 1: Þ, 

Now I can very eaſily ſee that 3261 w will 


come to more than 1+ k, therefore the fourth 


Term will be greater than the ſecond ; and the 
Terms ſtated will ſtand thus: If 11 tb coſt 3s. 69. 
what will 3263 tb come to; and the Terms reduced 

into Decimals win ſtand thus: 
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IF 1,5 hb ——,751.— 326,25 
T2 
103125 
554025 . 
1,50 5709375 (38,0625 1 
120 


* 
— 
HERE he third Term being multiplied by the 
tad; and the Product being divided by the firſt 


Term gives 38,0025 J. in the Quotient 3 which 
11 valued as directed in SEC T. II. gives 38 J. 
5. 3 d. the Money that 326; b of Tobacco will 


| come to, at the Rate of 3 5. 6d. for 14 bb, 


QUESTION UI. 


Wr is the worth of 19 zz. 3 dis. 5 gs. of 
Gold, at 2 J. 19 s. 4 d. per Ounce? 
Ir 10z. — 21. 195. 4d. — 19 c. 3 duets 5 2rs, 


24 1 
616025 
20 3,2083 
0, 160418 
Or thus in Deci mals: 
Ir 1 6. 2,96 l. 19, 160418 oz, 
N 2596 
9) —_ 
773611 
1724437560 
3832083333 


36,8460 
ee AUSE 


of MENSURATION. 33 


BASE the firſt Term here is Unity or 1, 
which neither multiplies nor divides, therefore the 
Anſwer is produced by multiplying the ſecond and 
third Terms together ; and the Product being valued 


as taught in src. II. gives 567. 16 s. 104 d. the 
Value of the Gold, as ſought after. 


QUESTION m. 


war! is the Worth of 827; Yards of Painting 
at 10 d. per Yard. 
Ir 1 yd. — ,04375 J. — 827,750 o 5d. 
2392 
33 1100 
24832 
5794 Axs. 361. 
414t4s. 31 d. 
3052. 214 0 


Now becauſe there would be 7 decimal Places in 


the Anſwer, whereof 4 are more than ſufficient, I 


therefore in order to get 4 Decimals in the Product, 
ſet the Place of o Units under the fourth Decimal in 
the Multiplicand, and invert the Order of the reſt | 
as directed in Sec T, IV. 


QUES TION i. 
LexT my Friend 34 l. for ! 5 of a Year, how 


much ought he to lend me 1 of a Year, to requite | 
my Kindncks ? 


275 Yo 
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375 $-— 34. —, 6265. 


75) 21,2: — 16563 


QUESTION v. 


fame Garment? 
„8. b. 75 J. 1 2,25 5. 5. 
9 
1125 
1575_ 


,8) 1,6875 (2, 1093, Se. 
ANSWER. 2 Yards and 1 Nail. 


QUESTION VI 


85. 10 d. 


| 28725 ANSWER. 
28 J. 65. 8 d. 


Ir 3 of a Yard of Cloth, that is 2; Yards 
broad, make a Garment, how much of another 
Sort, "that is but + of a Yard wide, will make the 


Ir when the Buſhel of Wheat coſt 4 s. 9 d. 
the Penny Loaf weigh'd 105 Ounces, what will 
it weigh when the Buſhel of Wheat is ſold for f 


4416 


3 Ss 3 e b | _) — 


her 
the 


ill 


of MENSURATION. 35 


= oz. Tz 
4416 — 10, 6 2375 
10,8 | 
9) 14250 „7 
—— > 
23750 8,4 


4410) 2,3333 (5,5 
416 25233 Axswe R, 
54000 2, 28co0h 53 9. 


For the ſpeedy operating thoſe Examples in the 


Rule of Three, where the "firſt Term is Unity or 


I ; there are ſeveral compendious Rules given in 
the Books of Arithmetic, and by the Authors cal- 


led Practice (which is nothing more than the Ap- 


plication of the Doctrine of Aliquot Parts) and 

theſe Rules are nearly as many as there have been 
Writers of Arithmetic : "Therefore, as it would 
be an endleſs Task, to give all the eaſy Methods 
of Operation adapted to particular Caſes; 3 I ſhall 
only mention ſome general Directions, whereby 
with the Judgment of the Operator, the moſt com- 


mon Caſes may be expeditiouſly ſolved. And, 


Firſt. Ax — Part is ſuch a Part of ſome 
whole, that the Aliquot Part taken a certain Num- 


ber of Times will make the whole: Thus three is 
an Aliquot Part of 18, becauſe 3 taken 6 times 


will make 18. 


Tux 
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Tre following Tables ſhews the Aliquot Part | 


of a Pound, and of a Shilling. 


= 7 4 3 


mo © 10 & |s 
6 5. 8 d. 4 A 4 d. - >| and 213 
„„ os ben | | 
5 E LD.” E| an 14% f 
35. 4 d. 3 = et. 

2 4. 6 dl. | id. - 

3 


"BY all Caſes whore the Value of 1 given 
Things are required. 


TaKE the moſt convenient Aliquot Parts of } 
the greater Denomination of the Things given to 
be valued, for the ſeveral inferior Denominations 
of the Price : And for the Value of the inferior 
Denominations of the Things given to be valued, 
= the moſt convenient Aliquot Parts of the 
& TICE, 


er 
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SECTION VI. 


2 

> 

1 ExTRACTION of the SQUARE 
4 Roo r. 


XTRAC TION of the ſquare Root is 

the finding ſuch a Number out of any Num- 

der given, as being multiplied into itſelf will 

either produce the given Number, or come very 

near it. 

| TxeREFORE a fquare Number is that which is 

n . by the Multiplication of two equal Num- 

bers together: Thus 9 is a ſquare Number, as 

of produced by multiplying 3 by 3. Alſo 144 
to ig a ſquare Number, equal to 12 times 12. 

ns Tak following Table exhibits the Roots and 

or | Squares of all ſingle Numbers. 


ors: 1, 2, Þ 4. Ss 6, 7 WP W 


SQUARES, I, 4, 9 16, . 36, 49, 64, 81. 


Wur x any Number i is given to extrict the 
| ſquare Root out of it, the firſt thing muſt be to 
point it into Periods of two Figures cach ; that is, 

always beginning at the left hand Figure, or Fi- 
T. dure that ſtands in the Place of Units, over which 
„ + put a Point, and point every ſecond Figure 
counting from the right Hand towards the 
” Leit; 
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Left ; but in peinting of Decimals, point en 
ry ſecond Figure from the left Hand towards the 


Right. 


Tux ſeek the owl Square contained in the 
firſt Period towards the left Hand, whoſe Root 
place in the Quotient as in Diviſion, and the Square 
of the Root ſet under the Period out of which 
it was taken; from which Period ſubtract it, and 
to the Remainder bring down the next Period, 


which call a Refolvend. 


Tux double the Root or quoticnt Figure fora 
Divifor, and ſeek how often it may be had in all the 
Figures of the Reſolvend, excepting the right hand 


Figure and the Figure reſulting, place both in the Quo 
tient, and on the right Hand of the Diviſor; then 
multiply the increaſcd Diviſor by the Figure laſt put 
in the Quotient, and tie Product place under the 


new Reſolvend, (obſerving to put Units under Units 


from which ſubtract it, and to the Remainder bring 


down the next Period for a new Reſolvend; 
and double all the Quotient for a Divitor ; and 
proceed as before till all the Periods are brought 


down. 


dchred ExaQtucks. 


EXAMPLE I. 
Waar is the ſquare Root of 132496. 


13249 


Ir at laſt 8 happen to be a great Remainder, 
and you are willing to have the Root more accurate, 
by increaſing it with a d.cimal Fraftion. Then 
to the Remainder annex two Cyphers, and proſe- 
cute the Work as before, cc. always adding tuo 
Cyphers to the Remainder, till you arrive at t you 


a> met on 99 om ah > ©... 4; we a a as 


3249 
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13240 (364 
9 
66) 424 


200 
724 2840 
N 2890 


a — — 


Tax firſt Period towards the leſt Hand is 13. 


the greateſt Square in which is 9, whofe Root 3, l 
place i in the Quote, and the Square 9 I pl:ce under 


the 13, and ſubtracting, there remains 4, to which I 
bring down the next Point 24, which makes the Re- 

folvend 424; to the left Hand of which I draw acurv'd 
Line, and at ſome Diftancetherefrom I put the double 
of 3, viz. b, and inquire how oft tlus 5 may be had in 
42, and I fnd b times, which 6 place in the Quote, 


and alſo on the right Hand of the Diviſor 6, and 
the increaſed Diviſor is 66, which I multiply by the 


6 in the Quote, and it gives 396, which ſubtracted 
from 424 leaves 28, to which the next Period 96 is 


brought down; and 36, the Quotient, doubled makes 


72, the Diviſor, which in 289 goes 4 times, which 
4 placed in the Root and Diviſor, and the new 


Diviſor 724 multiplied by 4, gives 2896, fo that 
nothing remains: Therefore I conclude 364 to be 


the true Root; for 364 multiplied by 304 gives 
32090 the firſt Number given. 


EXAMPLE I. 


WHAT is the Square Root of 763958207 163 ? 
E 2 76395 
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174804) 822071 

699216 
1748087) 12285563 
12236 


174809402) 489540000 
349018804 


1748094047) 139921 19609 
12236558329 
1755401281, Se. 


Iv this Example aſter having brought down all 
the Figures in the given Number, to the Remainder 
bring doven Cyphers, and proceed with the Work 
in the fame Manner as if they had been Numbers 

given ; which Work | have continued till having 
got three Places in Decimals in the Root, I de- 
fiſt, as thinking that ſufficient : And here obſerve, 
that if after having extracted the Root of any 
given Number, there be a Remainder, then, tho 
you continue the Work on ever fo far, there will 
ever be a Remainder. For no Number whatever 
[whoſe right hand Figure is one of the 9 Digits] 
will produce by being ſquared, a Number, whole 
right hand Place will be a Cypher. 
Fou may always determine as ſoon as you have 
pointed the given Number, how many Figures you 
will have in whale Numbers in the Root ; ; for the 
Places of whole Numbers in the Root, is always 


equal 
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equal to the Number of Points in the given whole 
Numbers, and the ſame for Decimals, 


Mie EXAMPLES. 


 Wnar is the ſquare Root of 


363729601 2 ( or 

64681024 | E > 5 4908 
r 7 1,03 

911236798, 794365 30186, 699 


TRrsk Examples are operated in the ſame Man- 
ner as the preceding ones. 

THERE are many Uſes to which the ſquare 
Root may be applied, but in this Place I ſhall only 


mention one, iz. 
Tuo Numbers being given, between them to 
find a mean Proportional. 


n 


Morrirry the two Numbers together, and 
out of the Product extract the ſquare Root, which 
Root is the mean Proportional required, 


EXAMPLE I. 


Wuar is the mean Proportional between 
3 and 12; 3 multiplied by 12, is 35, whoſe ſquare 
Root is 6, the Mean required : For as 3 is to 6, ſo 
is 6 to 12, by the Rules of Fropoetion. 


EXAMPLE II. 


a Fixp a mean Proportional between 4276 and 
2 


E 3 
LIE 4276 
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4276 3600392 (1897, 4, Cc. 
842 ” ; 
8552 25) 250 
Rag 224 
342C 8 
| 602 
3000392 309) ; VB 
3787) 28292 5 
26509 _ 
3794,4)178300 
151776 
26524, Cc. 


So 189), 4, Cc. is the mean. Proportional re- 


quired. 


SECTION VII. 


EXTRACTION of the Cunt Roor. 


| 1 F the Ending ſuch a Number out of a Num- | 
ber given, as being multiplied by itſelf, and this 
Produtt multiplied by the ſame Number, ſhall pro- 
duce a Product either equal, or nearly ſo, to the 


Number given. 


FHEREFORE a Cube Number. is produced by | 
multiplying three cqual Numbers together. Thus 
27 is a Cube Number, produced by multiplying 3 | 

"= 


E g. . W MPA er -.. => C02 


8 


tm >, £2.00 


Q@ "1 co FT 


F 
S 
1 
X# 
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| by 3. and the Product ꝙ bv 3 again. Alſo 1728 


is a Cube Number produced by m-:Itipiying 12 by 
12, and the Product 144 by 12 again. 
Tuk following Table exhibits the Roots and 


Cubes of the ſingle Numbers. 


Roo rs. 1, 2, 3, 4. 5 0,5» | == © 


CuBE. 1, 4, 27, 64, 125, 216, 343, 512, 729. 
Wren any Number is to have the Cube Root 


extracted, firſt point it into Periods of three Figures 


each, beginning at Units, and as many Points as 
there are, ſo many Figures muſt be in the Root. 
THEN ſeek the greateſt Cube in the firit Period 


tothe left Hand, whoſe Root place in the Quotient, 
and the Cube of this Root under the Period out of 


which it was taken, from the Period ſubtract the. 
Cube, and to the Remainder bring down the next 
Period and call this the Reſolvend, under which 
draw a Line; then triple the Square of the Root, 
that is, multiply it by three, and this triple Square 
ſet under the Reſolvend, ſo that the triple Square's 
Units may ſtand under the Reſolvend's Hundreds; 
then triple the Root, and ſet it fo, that it's Tens may 
ſtand under the triple Square's Units: Add the triple 
Square and triple. Root together. and their Sum call 
a Diviſor, and inq':ire how often it may be had in 
the Reſolvend ſ[cxcepting it's right hand Figure], and 
the Number reſulting place in the Quotient, and 
under the Diviſor draw a Line. - 
THEN multiply th. triple Square by the laſt Fi - 
gure placed in the Quotient, tctting the Units of 
the Product un !-: the Unit« of the triple Square: 
Alſo, mul.iplv nr triple Root by the Square of the 
laſt quotient Figure, ſotting the Units of the Pro- 
duct 
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duct under the Units of the trip'e Root: Then fet 
the Cube of the laſt Quotient Figure o, that Tens 


in the ſaid Cube may ſtand under Units in the fore- 
going Line: Add theſe three laſt Lines together, 


and their Sum ſubtract from the Reſolvend, to the 
Remainder bring down the next Period, if any, fur 
a neu Reſolvend ; and proceed for a Diviſor, Sec. | 


as before. 
EXAMPLE I. 


WHAT is the Cube Root of 48228544 ? 
48228544 (364 


Red bend 
Triple Square of 3. 
Triple of 3. 
Diviſor. 


Cube of 6. 
Subtrahend.. 
1572 54 4 Reſolvend. 


3888 Triple Square of 36. 
add? 108 Triple of 36. 


38988 Diviſor. 
2 15552 Triple Square of 36 RAY by 4. 


1728 Trip. of 36 mult. by Sqr. of 4. 
4 Cube of 4 Subtracted. 


1572544 


nee. oro nog mz 


Triple Square of 2 multiplied by 6. 
Triple of 3 multipl. by Square of 6.. 


5 
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Ir the Operation of this Example be well conſi- 


dered, and compared with the foregoing Rule, it 


will be eaſy to conceive how any other Example of 
the like Nature may be wrought ; ; and here obſerve 
that when the Cube Root is extracted to more than 


* W two Places, there 1 18 a Neceſſity of doing ſome Work 


n a ſpare picce of Paper, in Order to come at 
the Root's triple Square, and the Product of the 


triple Root by the — of the quotient Fi- 


gue, Of. 
In this Example the given Number is a Cube 


Number, and therefore at the End of the Opera- 


tion there remained nothing ; for 364 rr by 
by 364, and the Product multiplied by 304 gives 


48228544, the given Number. 


Bor if the Number given be not a Cube Mom 


ber, then to the laſt Remainder always bring down 


three Cyphers, and work ancw for a decimal F rac- 
tion if needful. 


are EXAMPLES. 


Wan is the Cube Root of 


389017 73 
12092727 ( 3 
270540 36008 > AnsweRs. goon 
219365327791 | 6032 
122615327232 \ 4968 


THEest Kamal are all operated in the fame 
Manner as the foregoing one. 
TERRE are many Uſes of the Cube Root, but 
I ſhall only mention one here, viz. To find two. 
mean Proportionals between two given Numbers. 


RULE 
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3 


Divips the greater Extream by the leſſer, and 
the Cube Root of the Quotient multiply by the 
Tefier Extream, and the Product is the leſter Mean. 


Multiply the ſaid Cube Root by the leſſer Mean, 


and the Product is the greater mean Proportional. 


Note. TR ls is only underſtood of thoſe Numbers 


that are in continued Geometric Proportion. 


EXAMPLE I. 


WHAT are the two mean Proportionals between 


4+ Sf? : _ 
108 divided by 4 gives 27, whoſe Cube Root 


is 3; and the leſſer Extream 4, multipl,*d thereby, 
gives 12 for the leſſer Mean; and 12 multiplied by 


the faid Root 3, gives 36 for the greater Mean. 
Fo as 4is to 12, fo is 36 to 108. 


EXAMPLE II 


Flup the two Geometric Means between 8 


and 17287 


8) 1728 (216, whoſe Cube Root is 6. And 6 
times 8 is 48, the lefler Mean, and 6 times 48 is 


288 the greater Mean. 
For as 8 is to 48, ſo is 288 to 1728. 


Wurm any given Number is muitiplied into it- 
ſelf any Number of times, the Product is called a 
Power ; and is named according to the Number of 


1 the given Number, or Root, is ſo multi- 
paced, 
: Tus 


e 0 e 


1 8 2. — acl 
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Tus 3 multiplied by 3 gives 9, which is the 
Square, or ſecond Power of 3; and 3 by 3, and 
this Product by 3 gwes 27, Which is the Cule, or 
third Power of 3; and 3 by 3, and this Product 
by 3, and this Product by 3, gives 81, which is 
the Biguadrat, or fourth Power of 3; and 3 by 3, 
and tha Product by 3, and this Product by 3, and 
thisProduct by 3, gives 243, which is tue Surſolid, 
or fifth Power of 3. And the like of anv other 


Number given: And this fort of Multiplication 


of any given Number is called Javoluticn. 

Note. Fas Power any Number is raiſed to, is 
called it's Dimenſion, and the Number given to be 
raiſed is called the Root or Side, or * Poꝛuer, or 
Firſt Dimenſion. 

EXAMPLE. 


SuPPosE it was required to involve the Num- 
ber 6 four times; that is, to raiſe it to the fourth 
Power, or fourth Dimenſion ? « 

Tr NG by 6is 36, the Square or ſecond Power; 
and 36 by 6 is 216, the Cube or third Power; 
and 216 by 6 is 1296, the Brquadrat or fourth 
Power. 

TukRE are articular Rules for extrating 
the Root out of a N::mber of any given Dimen- 
fions ; but no Extraction farther than the Cube 


Root being neceſſary in Menſuration, I have omit- 


ted all above, and for vrhich refer the more inqui- 
ſitive Reader to H/ard's young Mathematicians Guide, 
Where he will find enough of that Buſineſs well 
trcated off, But as the "foregoing common Rule 

which is g'ven in other Books of Menivration, is 
very cedions and operoſe : I fhall before I conch:de 
this Section give a Rule for extracting the Cube 
Root taken irom a Series of the aforcſaid Ward's 
Book; which is thus: 


PoiN r 
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Pol the given Number, and ſeek the greateſt 
Cube in the firſt Period to the left Hand, whoſe 


Root place as a Quotient as before directed; and 


ſubtract the foreſaid Cube from the foreſaid Period, 


and to the Remainder bring down all the remain- 


ing Figures in the given Number ; then to the 


Root now ivund annex as many C\phers as there 


are remaining Points over the given Number; and 


this Reſult multiply by 3, (the Cube's Dimenſion) 
by which Product divide the Difference between 
the given Number, and the aforeſaid Cube; and 
the Quotient point anew as in th: Square; that is, 
beg n at the Place of Units, and point every other 
Figure to the left and right [obſerving that the 
Number of Points over the Integers of this Quo- 
tient be no more than the Points brou ht down to 


the Difference between the firſt Period and the 


| aforeſaid Cube]. Then make the Root firſt found 


a Diviſor, and inquire how often it may be had in 


the firſt Period of this Quotient, [excepting the Fi- 


gure under the Point], and the Figure reſulting place 
as a Quotient, ard alſo on the right Hand of the | 


Diviſor; then . ultiply this increaſed Diviſor by 


the quotient Figure, and the Product ſubtract 


from the Period out of which this laſt quotient Figure 


was taken, and to the Remainder bring down the 
next Period (if any) and this divide by the laſt in- 
creaſed Niviſor, Sc. 

An Example or two will make this Rule very 
intciligible. 


EXAMPLE I. 


WHAT is the Cube Rcot of 12812904? 


OO SO I — 


„ e 


q 


I 
a 
: 
h 
t 
t 
F 
V 
a4 
E 
] 
0 
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| 
| 
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| 
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— 
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12872904 (200 


5: 3 
6,00)*4812904 600 


23) 8021,5 &c. (34 
6g 


5 200 
234) n 234 
185 
323 


TF1RsT begin at 4 the Place of Units, over which 
I put a Point, and omitting two Figures, I put 
another Point over the 2, and omitting two Fi- 
gures more, I put another Point over the left 
hand Figure 2. Now here are 3 Points, and 


therefore I know I muſt have three Places of In- 
tegers in the Root. Then beginning with the firſt 


Period 12, I find the greateſt Cube therein is 8, 
whoſe Root is 2; ſo I place 8 under 12, and 2 
as a Quotient. Then I ſubtract 8 from 12, and 
to the Remainder 4 I bring down the remaining 
Figures (which occupy the Places of two Points 
or Periods.) Then to the Quotient (2) I annex 
two Cyphers, for the two Points remaining over 
the given Number [for the Quotient 2 is in Rea- 
lity 200, becauſe it poſſeſſes the left hand Place 
(i. e. the higheſt) of the three Integers, which is 
the Place of hundreds,] and this 200 I multiply 
by 3 (the Cube's Dimenſion) and the Product Co 
I make a Diviſor, by which I divide 4812904, 
which is the Difference between 8 the Cube of 2, 


nnd the given Number, and the Quotient is 


8021,5, Sc. Then I begin at 1, the Place of 
Units, and point as directed in the Square, till I 
have put as many Points as I annexed Cyphers 

. to 
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to the firſt Root, which in this Example is two. 
Then to the right and left Hands of this Num- 


ber viz. 8021, Ge. I draw curved Lines, as in Di- 


viſion, and make the firſt Root 2 a Diviſor, in- 
quiring how oft it ag be found in the firſt Pe- 
riod 80 [excepting the P] 
is, ſay how often 2 in 8,] and it gives 3, which 


ace under the Point, that 


I place in the Quotient, and alſo, on the right 
Hand of the Diviſor 2, which now becomes 23. 
This 23 I multiply by the Quotient 3, and the 
Product 69 I ſubtract from 80, and to the Re- 
mainder 11, I bring down the next Period 21, 
which makes 1121. Now 23 is the Diviſor, 
which in 112 (omitting the right hand Place 1) 
goes 4, which 4 I place in the Quotient, and on 
the right Hand of 23, which now becomes 234, 
this 234 multiplied by the Quotient 4, gives 


936, and ſubtraCting, there remains 187. 


Now this Quotient 34 added to the firſt Root 
200, makes 234, and if this 234 be cubed, it will 
be 12812904, which was the Number firſt given, 


and therefore I conclude 234 to be the true Root 


EXAMPLE I. 
ExTRACT the Cube Root out of 


92398647 506217, ſo that the Root may conſit 
of eight Figures or Places. 


929 


of 
it 


Xl 
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 92398647506217 (40000 
& 1 


72,0000) — 17 120c00 
45) 236655395 (52 


_ | 400, e. 
452) 1165 452, 452, Ce. 
— -. 2 
| Tazx 452 cubed is 92345408. And 
2 
92345408 ſubtract ſub tra ct 
353239566217 
92398647 506217 (45200 
92345408 0 


1 
1356, oo) 532395062, 17 17 (39621, 27293 


45 208) 392621,727293 (eb, 684, &c. 
301664 
452086) 3095772 45200 
2712516 88.684 
4520868) 38325672 45208,684 
36166944 The Root. 
45208684) 215872893 
180834736 


| 35038157, &c, 


Isx this Example vine fund. 2 Places i in the 


Root as before directed, I deſiſt Runding more till 

have made a new Involution. Therefore I cube 
the Root 452, which gives 92345408, which uſed 
a the firſt Cube of 4 * viz. ſubtracted _ 
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Points over the Number given,) z. 9 gives 


3902021, 27293, which pointed as in the Square, 


the given Number 9239864750217, leaves 
53239506217, which divided by the Root 452 
with two Cyphers annexed, (for the remaining two 


and the Root 452 uſed as a Diviſor, Tc. as be- 


Root required. 


IT is found by Expericnce, that this Method | 


fore directed, gives 08,684, which added to the 
foregoing Root 45209, gives 45208, 684 for the 


very ſeldom fails giving the Root of any Num- 
ber true to three Places at lealt, at the firſt ope- - 
ration; and if the ſecond Phee in the Root is 
poſſeſſed by a Cypher, or an Unit, you may get four. 


or five Places true at the firſt Operation frequently, | 


Bur ii you make a ſecond Operation, as in the 


the Root true to nine Places ; but if more Ac- 


foregoing Example, you may depend on having 


curacy be required, and you make a third Ope- 
ration, you will have the Root true to 27 Places, 


each Operation tripling the Fi igures found in the 
Liſt Roo. 


SECTION IX. 


of CHARACTERS and their ExPLa- 


N ATION. 


I N the following Sheets of this Treatiſe, there art 
ſeveral Characters and Expreſſions uſed in order 


to ſhorten the Work which I ſhall here explain. 


I. WHEREVER you meet with this Sign + 


(more) it ſignifies that the Number following the 
Sign is to de added to the Number going before 
it; thus 4 +8, is read 4 more 8, and fignifics, 


IT Tun 


that 8 is to be added + 


„ E 


* 


Irrer Fa 7 


8 7 F 8. F N 7 42 38 


” : 
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II. Tris Sign — (les) ſignifies that the Num- 
her following it, is to be ſubtracted from the 
Number going before it; thus 6 — 2 is read 6 


| leſs 2, and ſignifies, that 2 is to be taken from 6. 


III. Trrs Sign X (into) ſignifies Multiplication, 
and implies that the Numbers this Sign is between, 
are to be multiplied together; thus 4 X 9 imports, - 
that 4 is to be multiplied by q; and 2X 3X 6 X 5,- 
fignifies that 2 is to be multiplied by 3, and that 
Product by 6, and this Product by 5, and the like 
of any other. 85 
IV. Tris Sign = (4) ſigniſies Diviſion, and 
ſhews that the Number going before the Sign, is to 
be divided by the Number following it ; thus 
12 — 4 implies, that 12 is to be divided by 4; 
but Diviſion is moſt commonly expreſſed by ſet- 


ting down the Dividend or Number to be divided, 


and placing the Diviſor or dividing Number under 
it, with a Line drawn between them, like a vulgar 
Fraction = implies that 12 is to be divided by 4, and 
if any wes to be divided by 2,15, I expreſs it 
thus 492327 Ec. 


2,15 | | 1 To 
V. Tarrs Sign = (equal) ſignifies that the Num- 


bers or Expreſſions on each fide thereof are equal 


one to the other; thus 4 + 8 = 12, ſignifies that 
8 added to 4 is equal to 12; and 6 = 2 = 4 
implies that 2 taken from 6 leaves 4, or 6 leſ- 
fened by 2 is equal to 4; and 4X 9 = 36 im- 
plies that 4 multiplied by 9, gives a Product equal to 
36; and 7 3, ſignifies that 12 divided by 4, gives a 
Quotient equal to 3, and the like of other Expreſſions. 

VI. Tua Terms of Proportions are expreſſed 
by certain Points betweea the Terms; thus 4 : 6 


#F 3. 
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: 10 : 15, and is read, as 4 is to 6, ſo is 10 to 15, 
fo that the twoPoints: between the two firſt Terms 
is read, ig to; the four Points:: between the ſecond 
and third Terms is read, /@ is, and the two Points : 
between the third and fourth Terms is read, to. 
 TakE an Example where all the forementioned | 
Characters are uſed : Suppoſe I buy 120 Eggs at 
two a Penny, and 120 more at three a Penny, - 


and ſell them again at five for two Pence; whe- | 


ther do I loſe or gain, and how much? 
120 


* = bo d. the Price the firſt 120 coſt, and wh 
= 40 d. the Price that the ſecond 120 coſt ; and 


60 + 40 = 100, the Price the 240 coſt. Then _s | 
S egg. : 2.6. : : 240 egg. : 96 d.; for 240 X 2 


= 480, and 45 — 96 d, the Price the Eggs were 


ſold at; and 100 d. — 96 d. = 4 d. the Money loſt. 


When ſeveral Terms are connccted together 


by a Line drawn over them, it implies that the 


Reſult of thoſe Terms, being ordered, or ope · 


rated, as the Signs between them denote, is to 
de taken for the ſucceeding part of the Work; 


for Example, ſuppoſe an Expreſſion appeared — 


6 X 2 — 4, it implies that 6 is to be 2 
by 2, and from the Product 12. 4 is to be taken 


1 ſuppoſe this Expreſſion 8 X : +9. 


occurred ; it imports, that 8 is 10 be multiplied by 
2, and to the Product 24 is to be added 9, and the 
Sum 33 is to be. divided by 11, and from the 


4 3, 1,5 is to be taken, and the Remainder 


1,5 is to be multiplied by 8. 


A p in the ſame Manner other Expreſſions of 1 


like. kind are. ta be underſtood, 
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PART I 


SECTION I. 


ENSURATION is the Method where- 
by the Contents of Superficies and Solids 
are found, by having their Dimenſions 

_ in any fort of Meaſure ; and conſiſts of three 

rts; viz. Lineal, Super fictal, and Solid. 

1 Lineal Meaſure is nothing more than the 
meaſuring of Lengths, and is uſed in meaſuring the 
Dimenſions of ſaperficial and ſolid Figures. 

IT. Superficial Meaſure is the hnding the Num- 
ber of ſquare Inches, Feet, Yards, &c. in any flat 
Figure, as a Floor, a Wall, Ec. by having the 
Dimenſions in Lineal Meaſure. 

III. Solid Meaſure, is the finding the Number of 
Cubic, or ſolid Inches, Feet, Yards, Sc. in thoſe. 
Figures that have Length, Breadth, and Depth, 
as a Block of Stone, Marble, Sc. by Raving "the 


* Dimenſions in Lineal Meaſure. 


As the chief Uſes of Lineal Meaſure are, to 


| take the Dimenſions of ſuperficial and ſolid Figures; 


there need no more be ſaid as * than, 


12 Inches 
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12 Inches - are - 1 Foot. 
3 Feet - - 1 Yard. 


5 Yards, or 16; Feet - 1 Poke, Perch orRod, 


40 Poles - - - - 1 Furlong. 


8 Furlongs - - - 1 Mile. 


Superficial and Solid Meaſure 1 ſhall went % 


earth; and firſt of 


WHEREIN it will be neceſſary 
Firſt, The uſeful Definitions, and Problems. 


Secondly, The common M-:thods of calculating uſed 


& Seer: And 


Thirdly, The Methods of computing the Areas of 


uariaus ws forts of Figures. 


SECTION HU. 


DEFINITIONS. 


I. A LINE is Length without Breadth ; and 


is either right [ſtrait] when it is the ſhorteſt 


Diſtance between two Points; or curved {croo- 
ked] when it is not the ſhorteſt Diſtance berween 


two Points. 


II. A Superficies is is a Figure which hath Length 
and Breadth, and is incloſed or contained between 


right or curved Lines. , 


Nets, 


to lay down, 


as having their oppolite Sides paralled or equidiſtant 
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Nete, ON E curved Line may contain a Space or 
Superficies ; but of right Lines, leſs than three can- 
not contain a Space. 

III. Wurd one Line is inclined towards an- 
other Line in ſuch a Manner, as if cither or both 
were continued, they would meet; then the Opening 
of theſe Lines is called, an Angle. Fig. 1. Pl. 1. 

IV. Wu one Line ſtandeth fo on another, 
as to incline to neither fide ; but maketh the An- 

gles on each fide equal; each of thoſe Angles 18 
called à right ane; and the Line fo ſtanding on 
the other, is called, a TR, to that where- 


on it ſtandeth. Fig 


V. ALL three de Figures are called, Pin- 
gles, but admit of the following Diſtinctions: 
Firſt, If the three ſides are unequal, it is called 


9 Scalene Triangle. Fig. 


Secondly, Ir the lides are equal, is is called 
an Equilateral Triangle. Fig. 4. 

Third, Ir only two ſides are equal, it is cal 

Waal, Triangle. Hg. 5. 

1 „Ir it hath one right Angle, it is called 
a — led Triangle. Fig. 6. 

VI. ALI four fided Fine are called Qua- 
drilaterals, but admit of the following Diſtin- 
tions: 

Fir, WHEN the four fides are equal, if the 
Angles are right ones, it is called a Square ; fig. 7 
but if the Angles are not right ones, it is lied, a 
Rhombus. Fig. 8. 


Sccondly, Wu EN only two ſides are equal, if 


the Angles are right ones, it is called a Nabel H 


. 9. but if the Angles are not right ones, it is cal - 


led a Rhomboides. Fig. 10. 


Note. THESE four are called Parallelagramt, 


to 
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to each other; but all other four ſided Figures | 


are called Trapezia. Fig. 11. 


VII. A C1RcCLE is a plain Figure, contained 
under, or bounded by one Line called the Circum- 


ference ; to which all right Lines drawn from 


a certain Point 4 the Figure, called ts Center, 


are equal. Fig. 


VIII. Ter — of a Circle is a right 
Line drawn through the Center, and terminated at 
each End by the Circumference, and divides the 
Circle into two equal Parts, each called à Se- 
_ Half the Diameter is called 


micarcle.. 


the Radius. Fe. 
IX. Tur Chord of a Circle is a right Line 


drawn within the Figure, not through the Center, 
and terminated at each End by the Circumference, 
and divides the Circle into two unequal parts, called 
Segments. Fig. 12. | 
. Ir the Chord of a Circle cut the Diameter 
at right angles, that Part of the Diameter lying 
between the Chord and Circumference is called a 


5 _ and is the height of the Segment. 
* 


XI. A SECTOR is a Figure contelacd under two 
Radii of a Circle, and that part of the Circum- 


ference included between the two Radii. Fg. 12. 


XII. A PoLyGon is a Figure contained un- 


der many Sides; if a Circle will paſs through all 


it's Angles, it is called a regular Polygon, other- 
Note, a Polygon is 


wiſe an irregular one. 


named according to the Number of Sides it hath; 


| wiz, If it has 5 Sides, it is called a Pentagon; 

if 6 Sides, a Hexagon ; if 7, an Heptagen; if 8, 
an Otiagon; if 9, a Nomagon; if 10, a Deca- © 
Leon; if 11, an Undecagon ; if 12, a Duodecagon. | 


XIII. I 


See Fig. 13, 14, 15, 16,17, 18, 19, 20. 


— 8 


2 
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XIII. In any Quadrilateral, if a Line be drawn 
to any two oppoſite Angles, that Line is called a 


Diagonal. Fig. 21. 


XIV. THe Altitude or Height of any Figure, 
is a Perpendicular, let fall from the higheſt Point 
of the Figure to it's Baſe, or Side oppoſite, which 
is the Line you ſuppoſe the Figure to ſtand on. 

XV. THE Area of any Fi igure, is the — 
Content. 


SECTION n. 


AS there is ſometimes a Neceſſity of letting fall 


a Perpendicular, in order to come at the Area 


of a Figure; it is therefore convenient to know | 


how to ſolve the following Problems. 
PROBLEM I. 


To iſe, or Ari into two equal parts the 
Line A B. | 


CONSTRUCTION. 


SET one Foot of the Crain on the end B, 
and open the other to any convenient Diſtance 
greater than half AB, and with that Opening de- 
ſcribe the Arch DE; then ſet one Foot on A, 
and with the ſame Opening croſs the former Arch 


in D and E; and draw the Line DE, which will 
a= | bicect the given Line AB 1 in the Point C. Fig. 22. 


PR O- 
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PROBLEM II. 


ON any Point C of a given Line AB, to ee 
YN Pergendicular 


CONSTRUCTION. 


Om any convenient Point as D, out of the, 
given Line, ſet one Foot of the Compaſſes, and 1 
extend the other to the Point C, with that Extent 
_ deſcribe a Circle; and from the Point E, where it 
cuts the given Line AB, draw the Diameter EDF, 
from the Point C, and through the Extremity of. 
the Diameter F, draw the Line CF, which will | 
de perpendicular to the given Line AB, an] ſtand. 
on | the Point C, as was required, Pig. TS. f 


PROBLEM III. 


To let fall a Perpendicular to any given Line a 
AB, from a Point C given above the Line. 


"CONSTRUCTION. 


SET one Foot of the Compaſſes on the Point C., 
and with any convenient Opening deſcribe the Arch} 
DE, on the Points D and E; with the ſame Ope- 
ning deſcribe Arches below the Line, to croſs each 
other in F, lay a Ruler by C and E, and draw the 
Line CD, which will be perpendicular to the Line 
AB, as was required. Pg. 24. | 


5 5 
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SECTION IV. 


TE Menſuration of all right lin'd Figures 
he = may be obtained by the help of the two follow- 
nd ing Propoſitions. e es 


it PROPOSITION I. 


of Havinc the Length and Breadth of a right 


- | lined Parallelogram given, to find the Area there- 
| of. 1 0 5 
ä 3 
Molrrrir the Length by the Breadth, [or 
perpendicular Height] and the Rectangle [or Pro- 
ine duct] is the Anſwer. _ 


PROPOSITION IL 
Hain the Baſe and perpendicular Height of 
; any right lined Triangle given, to find the Area. 
RULE. 


he MvuLT1PLy the Baſe by half the perpendicu- 
Line lar Height, or the perpendicular Height by half the 


| Baſe ; and the Rectangle is the Area. 


Ak r Ir Ic ERS, by the help of theſe two Pro- 
poſitions compute the Area of all right lined Figures, 
aud that by Numbers after three Methods, viz. 
Ci * 
; | G Firſt, 


a» 
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Firſt. By Aliquot Parts. 
Secondly. By Decimals, And 
Thirdly. By Duodecimals. 


Bur the latter of theſe are moſtly uſed when $ 


the Dimenſions are taken in Feet, Inches, &c. 


DiryerenT Artificers compute the Area of 


their Work by different Meaſures, viz. 
Firſt. By the Foot; as Glazing. 


Paving 
Partitioning, Roofing, Tyling, &c. 


Fourthly. By the Rod of 161 Feet, whoſe Square | 


is 2721, by which Bricklayers compute their Work. 


Tae is a Table allo uſeful for Land-meaſure, 


which is as follows: 


Land is beſt meaſured by the Gunter's Chain, | 


which is 4 Poles long, and is divided into 100 Links, 


each being 7,92 Inches, and as 40 Poles in Length, 


and 4 in Breadth make a Statute Acre; therefore 
6525 ſquare Links = 1 Pole 
Ioocoo = - =1bo=1Acre=4840 Yards. 


SECTION v. 


QUESTION I 


4 Feet Inches ? 


Tris Example I ſhall exemplify by the three 


Methods of Operation 3 


Firſt, 


_— By the Yard; as Painting, Plaiſtering, | 
Tho, By the Square of 100 Feet; as Flooring, | 


HAT is the Area of a Window, whoſe | 
L-ngth is 14 Feet 6 Inches, and and Breadth | 


20 +5 
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Firft. By Aliqout Secondly. By Thirdly. By 


In. Parts. Dccimals. Duodecimals. 
6 #| 14 - 6 14,5 14 - © 
| | 4 4575 1 
A „ 
3 = 9-3 1015 IO - 10 - 6 
= — 580 68 - 10 - © 
68 - 10% 68 875 om anos 


In all theſe different Methods of Operation, the 
Reſult turns out the ſame exactly ; which i is 68 
ſquare Feet, 10x iquare Inches. 

BuT the method by Duodecimals being moſtly 
in Uſe among Workmen, I ſhall ſhew how it is 
performed: The other Methods being obvious from 
common Arithmetic, 

DuoptcimALs has it's Name from Ducdecom 
[Latin for 12] and by it the ſeveral Denominations 


of Meaſure are * to be divided each into 
twelve Parts. 


Therefore 1 Foot 12 Inches. 
1 Inch = 12 Parts, 
1 Part = 12 Seconds, c. 


Bur as all Superficies are compoſed or made up 
of the Squares of the ſmalleſt Denomination in one 
Dimenſion, as often repeated as are the Number 
of Parts of the like Denomination in the other 


Dimenſion. 

Therefore, 1 ſquare Foot = 144 ſquare Inches, 
1 ſquare Inch = 144 ſquare Parts, 
1 ſquarePart = 144 fquareSeconds,&c. 


Aup hence comes the Rule for Duodecimals, viz. 
| G2 * Feet 
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"rr by Feet J 7 Feet, 
Feet - Inches Inches, 


Feet . - Parts (Pro-) Parts, &c. ” 


Inches D. Inches f duces)\ Parts, 
Inches D. 
Parts - D. Parts Thirds, &c. 
Ov Lx obferving, that in the Multiplication of 


any of the Denominations excepting Feet by Feet, 
il the Product be above 12, carry as many Units 

as there may be found 12's in that Product, to the 
Product of the next ſuperior Denomination ; and 
' ſetting down in every Denomination (excepting 
Feet) ſo much of d 12, or ex- 


ceeds 12 or 12's. 


As in the foregoing Example, viz. 14 Feet 6 
Loches to be multiplied by 4 Feet 9 Inches. 


3 
14 - 6 
* 
— 
19- 10 - 6 
68 - 10 - 6 


— — 


Finer I fay, 4 times 6 is 24, which are two 
12's, and nothing over, therefore I ſet down. 0 
under the Inches, and 


58 Feet : Again, 9 times 6 is 54, which are four 


ry'd — Ag 13, which makes this Product 1 
which are ten 12's, and 10 * 


Parts Seconds, &c. | 


carry 2, faying 4 times 4 . 
16, and 2 I carry d is 18, which is 8 and carry 1; | 
4 times 1 is 4 and 1 I carry'd makes 5, which makes 


' 12's, and 6 over, which 6 I ſet down under 


gas enge erg. on * wa wa 


the Place of Parts, and carry 4, faying 9 times 4 
makes 36, and 4 I carry'd makes 40, which is o 
and carry 4, and q times 1 makes 9, and 4 I car- 

o, in | 
therefore I | 


: 
* 
1 


oO — — 2 io 


ſet down 10 under the Place of Inches, and as the 
Multiplication is ended, and nothing to carry the 
ten Twelves to, I ſet them down under the Place of 
Feet, and then add the Products together. 
Bu T here you are to note, that in the foregoing 


Operation, when I ſaid 4 times 6 is 24 ; 24 Wb? 


Why, 24 times 12 ſquare Inches, which is twice 
144 ſquare Inches, for ſo many makes 2 qquare 


Feet, which is what was carry'd to the Product of 


Feet. And when I ſaid q times 6 is 54, th.t is 54 
times 12 ſquare Parts, that is 4 times 12 ſquare In hee, 
and 6 times 12 ſquare Parts; and the Freduet 


E 130 is 130 times 12 ſquare Inches, which is 10 ines 


144, and 10 over, that is 10 ſquare Fect, 1 
times 12 ſquare Inches. And the like is 0 
underſtood in other Operations. But it will |« 
more obvious perhaps to ſet the loweſt Denom:- 


nation of the multiplying Dimenſion one Denom:- 


nation more towards the right hand. Thus, I put 


the g Inches under the Place of Parts, and multiply 


by the 4 Feet as before directed. 
„ 
14 6 " O 
* 
58 O o 
10- 10-6 
08 - 10 - 6 


G 3 Divips 
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Now it will often happen that the Feet in the 
given Dimenſions are ſo many, that in order to mul- 
ply them by the leſſer Denominations, and take a 
twelfth of their Product as before directed, there is a 
Neceſſity of doing ſome Work upon a ſpare Piece 
_ of Paper; to prevent which do thus. En, 
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Divive the Feet you are going to multiply with 
by 12, reſerving the Quote and Remainder in your 


Mind. Then multiply the Remainder by the leſſer 
Denominations, and ſet down the Overpluſs of 
22's under the Inches, and multiply the Quote 
by the ſame Dimenſion, adding to the — Whad 


you carry'd, and it gives the Feet. 


As in the foregoing Example I fay, 12 in 14 
goes 1, and 2 remains; then in multiplying by the | 
9 Inches, I fay, ꝙ times 6 is 54, that is 6 and go 4, ; 
ſetting the 6 under the Place of Parts; then g times 
2 (the Remainder) is 18, and 4 carry'd is 22, that 
is 10, and go 1, ſet the to under the Inches, and | 


carry 1; then 9 times 1 (the Quote) is 9, and 1 
carry'd makes 10, which ſet under the Feat; and 


adding the feveral Products together, as before di- | 


_ rected, ends the Work. 


Tu Uſe of dividing the Feet thus by 12, and | 
working with the Quote and Remainder, will ap- 
pear more conſpicuous in thoſe Operations where 
the Feet are many, as it will be evident by compae 


ring one Example wrought both ways. 
_EXAMPLES. 


Wau will the Product be, if 368 Feet 10 
Iaches be multiply'd by 137 Feet 8 Inches ? 


In order to work this Example in the moſt ready | 


manner I operate thus: 
; 3 3 


Jas." «s _- kk «a. 8 _— nn! aa Sa. as lis. Ms Sw 


ar wn © 1 — — G at. W PY 


finiſhed. 


ef MENSURATION. 65 
Tae 12's in 368 are 30, and 8 remains, 
which Quote and Remainder I reſerve in my 
Mind, and fay, 8 times 10 is 80, that is 8 and 
carry 6, the 8 I place under the Parts, and fay 
$ times 8 (the Remainder) is 64, and 6 carry'd 
make 70, which is 10 and carry 5, the 10 J place 


under the Inches, and ſay, 8 times 30 (the Quote) 


is 240, and 5 carry'd, make 245, which I ſet 
under the Feet; and fo the multiplying with the 8 


Inches is dene. Again, the 12's in 137 are 11, 


and 5 remains, which Quote and Remainder I re- 
ſerve in my Mind, which multiply by the 10 
Inches; faying, 10 times 5 (the Remainder) is 50, 
which is 2 and carry 4, the 2 I put under the 
Inches, and ſay, 10 times 11 is 110, and 4 carry d is 


114, which I ſet under the Feet; and fo the mul- 


tiplying 137 Feet by the 10 Inches is done. Lafſt- 


ly, F multiply the 368 Feet by the 1 37 Feet, ſetti 
down the Product as you fee in the | N. 


adding the ſeveral Produdts together, the Work is 


THERE is very ſeldom any Occaſion for multi- 


plying Feet, Inches, and Parts ; but if at any time. 


yu 0. HD» My fre 2338 
ily know how, by carefully examining this. 
oe Se here —_ ROE. 
W 
10 7 0 -O 
” SS, 0 
1 
26 7-0-8 
0 10 - 6 
15 0 
22 TY 
745 - 6-10 -2- 4 


„ - 7 
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SECTION VL 


Of ARTIFICERS Works. 


F 


IRST, by oe Foot; a Glaing, and Maſons 
flat Work. - 


QUESTION I. 


Wü ar wil the glazing a Triangular Skylight 
come to at 10 d. per Foot, ſuppoling the Baſe 


12 Feet 6 Inches long, and the 2 — 
16 Feet 9 Inches? ; | 
By Duedecimals. = 
X f 
16 *2- - = the Height. 
=; the Baſe, 


2] 0x9 | 


WS) 
+ 
' 
O 


| 
MM | 20) 8,7- 24 AxswER, 
Aa | l 


F. 

4 

2 

i 

B * 
y | 8 


= 
Ll 
. 


the Area given by the Duodecimal Work, is valued 
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By Decimals. 
6,25 
8375 
3350 4. L. 
AT. OT 
—_— 
140,0, the Multiplier 
62 inverted. 


90 


1047 
= 27 


_4.3019/ 
Is what has been already faid in the Decimal 


Part be well underſtood, it will be no difficult Mat- 


ter to ſee (immediately) how this Decimal Opera- 
tion is performed, and alſo thoſe which follow; 


by Aliquot Parts or Practice. Ty 
QUESTION m. 


Tun is a Houſe with three Tier of Win- 


dows, three in a Tier, the Heights are, viz. Firſt 
Tier 7 Feet, 10 Inches. Second, 6 Feet, 8 In- 
ches. And third 5 Feet, 4 Inches. And the 
Breadth of each 3 Feet, 11 Inches; what will the 
ing come to at 14 d. per foot ? 
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3 
By Duodec imals. 7-10 
ES aaa U 8 

2 
19-10 


Multiply by — — 
59 - 


3-22 

3 "IA 6 

. 
233 o- 5 — 6. Parts. 


© þ 1. 6 is 2 * 
10 my 


4 


_ - AnSwER, 


20) 2731 = 103 © © 


III - 105 13-11-10; 


396g RY 


2330418 
2385020 

NIE. 
770 
18643. 

1 116521 


7 


— 2 all TL TIE. 
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To folve this Queſtion, I firſt add together the 
Heights of the Windows over each ofher, and then 
multiply the Sum by 3 the Number of Rows, 
which gives a Length equal to the nine Windows 
ſet on each other, and this multiply'd by the Breadth 


gives the Area. | 


GrAzIiE RS generally meaſure their Work to a 
Quarter of an Inch ; and never make any allowances 
for round or oval Windows, but always meaſure 
them to the greateſt Length ; for there is more 
Trouble in cutting the Glaſs to thoſe Shapes, than 
the Value of the Glaſs omitted. 


QUESTION r. 


WHAT is a Marble Slab worth, whoſe Length is 


5 Feet 7 Inches, and Breadth 1 Foot 10 Inches, 


at 6 5. per Foot? | 
By Duodecimals, | By Decimals. 
| S* F* 2 5,583 
5 I - 0 | 1,83 
4 - 7 - 10 9) 16750 
„ 18011 
3. tos 2-10 | 44666 
SÞ[J2#-w - | on. 
J. | 5. „„ 
2 36 pry 2J=6 
* 3-01- 5 | 307083 
71 3 ANSWER, : 
TY | © 3&6 CT&4- 
111 1 3 14 34 
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Secondly. By the Yard; as Paviors, * 
—— FO 

RULE. 


2 a Os Fra found as before) by 9 ) [be- | 
7e. fan Feet ar 1 Yard] and * ves the BZ 


QUESTION V. 


 Wrar will the paving a Yard of a rectangular 
Form come to at 3 s. 2 d per Tard; ſuppoſing the 


Length 27 Fant; 10 Inches, and the Breadrh 14 
| 5 — 


—.— Anrvun, 5 4 5. as 


By 


of MENSURATION. 73 
By Decimals. 27,83 
14224 
8 * &  & 
E 
2783333 
9) 410,5418 
| 45615746 
38 51,0 
9) 137 
152 
3049 
2280g 
45616 


22228 


QUESTION VI 


I nave paved a reflangular Court-Yard 42 
Feet, 9 Inches in Front; and 68 Feet, 6 Inches 
in Depth: And in this I have laid a Foot-Way 
the Depth of the Court, of 5 Feet, 6 Inches in 
Breadth: The Foot-Way is laid with Purbeck 
Stone at Js. 6 d. per Tard, and the Reſt with 
Pebbles at 3 5s. per Tard; what will the whole come 
to? 
Find the Value of the whole Court at 3 s. and 

the F oot-Way at 6 d. and theſe Values added toge- 
ther will give the whole Coſt, 


68 


* 


<< Y my 


G68 6 
0-0 
$1 - 4- 6 
1 
3 

272 1 


12 


e 
The Court's Area. 
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8 
0 


* 


The Fot-IWay's Area. 


9) 2928 -4 -6| 


mm woof 


. 
 - 4 - [3] 
61. - It 
WEE 1 - 17 
r 
—Z =... 28 
— 
t-- [3] 2K Feet. 
9 Oz 
04 
* TY "43 0 
J 5. d. 


The whole Court at 3 5. is 48 — 16 nn 014 
The Foot-Way at 6d. is 1 — o — Mn 


QUESTION| 


of MENSURATION. 7; 
QUESTION VIL 


Waar will the plaiſtering a Ceiling at 10 d. per 
Yard come to; ſuppoſing the Length 21 Fect, 8 
Inches, and the Breadth 14 Feet, 10 Inches ? 8 


By Duodecimals. 
21- 8 
ä 

. 18 0 8 


3 


£ 411111 3.7 


6 and 4 0 6- 4-8at 10 

| bs 6 Es 
8 | |11- 8 
D 3 E 

I 4.14 20) 29 - 8} 
2 > 1 10 12 9 8} 
- IG Aus w. I J. gs. 81 d. 
Y N F. 
* N FJ 
0: 
Y ; 5 

H 2 By 
N | 
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By Decimall. 


2966 6 10 = 0 41 6 
9) 321,38 
| 357098, Ec. 


PLAISTERERS Works are principally of two | 
Kinds, namely, firſt, Works lath'd and plaiſter'd, | 
which is call'd Ceiling. Secondly, Works rendered, | 
which is of two Kinds, viz. upon Brick Walls, 


or between Quarters in the Partition between 
Rooms. 


Iv meaſuring Rendering upon Brick Walls, there 


are no Deductions made; but in meaſuring Ren- 


dering between Quarters, there is — a fifth 
Part of the whole Area deducted: But 4 Ren · 


dering between Quarters is whited or colour'd, 
there is commonly a fourth or fifth Part added to 


the whole Area, for the Sides of the Quarters and 
Braces, &c. 


Note, You muſt make Deductions for Doors, 


Windows, Sc. 


QUESTION | 


WHT WHT 


<4! DD q = 
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QUESTION m. 


Tunis Quantity of Partitioning that mea: 
ſures 234 Feet, 8 rd about, and 14 Feet, 6 
Inches high ; but is Rendered between Quarters : 
The Lathing and Plaiſtering will be 8 d. per Yard, 
and the Whiting 2 d. per Tard; what will the- 
whole come to ? 


By Duodecimals, Dy 1 
—Dur 234.6 
177- 4 11733. 
91 4 93866 
* 234666 
g)_3402 - 8 934026 _ 


5) 378 - - The Ares in Yards. 5)3 7 8,0 7 4 
DT 7 5 - - 6 This 3 Part deduct. 750148 
3522 4 2 Rem. the Ar. plaĩſter d. 3 0 24592 
378 - O- 8 To the Area in Yards 378,074 
75 5-6 Add the 3 Part. 56148 

453 6 - 2 Gives the Ar, whited. 4, 5 3,6 8 8 8 


H- 3 


* 


- 
” 0 —— 
— — r Io —— 


| by 2, and dividing by 9, a> direfied; I take 4 of | 


more expeditious. 


3 Feet, 4 Inches; the Breaks in the Windows 
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302, 4592 453,6888 

8 d. = ,ozl. 2d. =,oo8z1. 
10, o8 1973 15122966 10, 081973 
„% 30295104 3644053336 


10—1—2 1 326445333 13,7 20660636 | 
| pets ” J. I d. | | 1 


3 —12— 107 1 
Ax sw ERM, 13. 14s. 6; d. the whole Coſt. 


Ix theſe two Operations, inſtead of multiplying 


the Multiplicand, which is exactly the fame, tho“ 


' QUESTION . 


SUuPPosEt a Room that was painted at 8 d. 
per Yard, meaſures as follows: The Height (tak- 
ing in the Cornice and Mouldings) is 11 Feet, 7 
Inches; the Girt or Compaſs 74 Feet, 10 Inches; 
the Door 7 Feet, 6 Inches, by 3 Feet, 9 Inches; | 
five Window-Shutters, each 6 Feet, 8 Inches, by | 


14 Inches deep, and 8 high; the Chimney 6 Feet, 
9 Inches by 5 Feet; a Cloſet the Height of the 
Room 3x Feet deep, and 4+ Feet in Front, with 
Shelving together 22 Feet, 6 Inches by 10 Inches; 

the Shutter, Door, and Shelves, are coloured on 


both Sides: What will the whole come to ? 


74,83 


N 748X158 — 66,7305 = Room. E D : 
1 3 1 he Area of the & © 
OO — — 3 The Breaks in & © * 
. Tri, z 22,6 ve 1, if 5 132,222 J the Windows. w þ 
= 056 The D 2 
JJ — — mus 2 - * 
= rugs Cloſet' I 2 
— 3.5 35 X 2+ 4575 X2 a= 6s x 1151 191,125 5 Area. cf 2 
2 The Atea of the , 2 
3 8 3 * ñ ü O—— — 37.5 * Shelves. 1 
. O 3 

* 1 The — 1 

8 5 5 The 2 f the- 2 

Remain—U—n —— — " exo whole Work. 2 M 

. " 


6a MM #,. a +4. þa..c a 1 1 th 4a at i 1 ads. a a 8 1 ä \ ”  VY 
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PAINTERS take their Dimenſions with a String, 
and meaſure from the Top of the Cornice to the 
Floor, girting the String over all the Mouldings 
and ſwelling Pannels : And in meaſuring of Doors, 
they account the Height and Breadth of the Door 
ſo much more, as in the thickneſs of the Stuff; it 
being reaſonable they ſhould be paid for all Places. 
— whereon their Colour is laid. Their Price they ge- 
nerally proportion according to the Number of 
Times they lay their Colour on. | 
Nite, There muſt always Deductions be made 
for Chimnies, Caſements, &c. if any within the 


Wnar will the Wainſcotting a Room come 
to at 6 s. per ſquare Yard; ſuppoſing the Height of 
the Room (taking in the Cornice and Mouldings) is 
12 Feet 6 Inches, and the Compaſs is 83 Feet 
8 Inches; the Window Shutters each 7 Feet 8 
Inches, by 3 Feet 6 Inches, and the Door 7 Feet 
by 3 Feet 6 Inches; the Shutters and Door being 
1 both Sides is reckonied Work, and half 


E ILB. 


of MENSURATION. 2. 


- rrttuü—isrſ a 


4110 
104 - 00 


Add I45 - IO 
ei 


O 


) Room's Area, 
= + Do. & Sh. De. 


23— 0 
'26- 10 


3 Windows 


sum 198 4 = whole W. 


F. J. yds. 22 
9) 198 - 4 (22 - © 4 Then 53 2. 


7 IF 


' 80 - hut. once 


6 - 12 
---- 21 


6- 12- 24 


E 1. 


2 
1 = 
es =" | E 
| 4 24 - 6 the Door once. 
_ Ugo - - 6 the Shutters once, 
2) 105 - © 
32 's the 2 Door and Shut. 
* & d. | 
4= ** | - 
| 25 
22 „ 


ANSWER, 6 12 25 
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a String, and their Length or Compaſs upon the 


meaſure where their Plane touches, therefore they 
take the Cornice and Mouldings into the Height of 
the Room. 


dings in with the Height of the Room, when they 
are ſtruck with a Horſe-plane, (as they call it) but 
if they are wrought by Hand, then they are paid 
ſo much per Fot running Meaſure. 

A I Stuff an Inch and half thick and under, 
' wrought on both Sides, is by them reckoned at Work 
and Half Work; but Stuff of greater "Thickneſs 
wrought on both Sides, i is valued ar Double Work. 
THe y make Deduction for all Vacancies that fall 
within their Work; and Window Boards, Sofite 
Boards, Cheeks, & c. are meaſured by themſelves. 
* By the Square: As, Flooring, Parti- 


Therefo 


re 


RULE. 


and it gives the Area. 
QUESTION XL 


as follows: Two each 6 Feet, by 4 Feet 6 Inches; 


each 5 Feet 8 Inches, by 4 
ſeventh 5 Feet 2 Inches, 
n 


4 Feet; and the Well- 
ect 6 Inches, by 8 Feet 


 JoyngRs meaſure their Work in Height with | 


Floor as Painters do; for they ſay, they ought to | 


Note. Fug v only take the Cornice and Moul- | 


27 RW — SS An 


ng, Roofing, Tyling, & c. ſuch Works are 
ann whoſe Square is 100. 


Drvrpr the Feet, (found as before) by 100, 


gorrosn a Houſe of three Stories, beſides the 
Ground floor, was to be floor d at 6 l. 10 s. per Square; 
the Houſe meaſures 20 Feet 8 Inches, by 16 Feet 9 
Inches; there are 7 Fire- places, whoſe Meaſures are | 


two other, each 6 Feet, by 5 Feet 4 Inches; and two | 
Feet 8 Inches ; and the | 


9 Inches; what will the'W hole come to? 4-6 


NM 4— 6 5 —4 — 
* * 

% yo Qq 
E 8 3 Ml Bunn 
ky 54 „„ 
| FV 
QX 
D 
2 
> 4_ ; 

4 1384 - 8 The Ar. of the four Floors. 
[£2 $59 - 0 - The Ar. of the Deduct. 
I 100) B25 - 7 - 4 The Area of the Work. 
. 


| 1 9. d. 
34 


Auswan, 33 — 


RR 


44 — 


10 


—2 tuo per Square, 


4 + 
367 - 6 - The Well H8le, 
54 - © o The firſt Chimnies, 
64 - © o The ſecond:Chimnies. 
52 - 10 - 8 The third Chimnies. 
20 - 8 - o The fourth Chimney. 


5 59 - 0-8 The whole Deductions. 


5 25 F. [416 10-0 
6 * * Lo 
48 on 
4 * 
2 . 

4. 53-13- 3x 


In 
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In Flooring there are Deductions made alſo for 
Hearth-Stones, excepting the Hearth Stone hath | 
1 and then the Hearth is mea- 
ſured in with the Floor. { 


QUESTION XI. 


bs 173 Feet 10 Inches in Length, and 10 Feet, 
Inches in Height of Partitioning 3 _— 
Squares ? 


By Duodecimals. 
190 

9 1 

101 — 4-10 

"— + - 
100) 1839 - 8-10 

= 14 4 

18 — 39 — 8 — 10 


173833 8. 
100) 1 8 3 9,7 (18,3973 


In Roofing, Tyling and d Slating, it is 
to reckon the flat and half of any Building within | 
the Walls to be the Meaſure of the Roof of that 
Building, when the ſaid Roof is of a true Pitch. | 
Vote, ALL Roofs are ſaid to be of a true Pitch, 
when the Rafters are 42 e 
Building. 

Ir the Roof is more or leſs than true Pitch, 
they meaſure from one ſide to the other with a Rod | 
or String. 


QUESTION | 


of MENSU RATION. 85 


or 
th 
a- 


By Diuoclrci malt. 


24 
* 

FP 204 
258 8 
— 2 88. 8 
* 22 2K 

23 32 
2 288 
| 8 
O zzy5% 

_ 
8 28 3 
. 282 8 
8 * & bel? 
ul 2.£8 £0 4 

* | 
9 

2 85 

2122 

2 

29 


2) 30 — 6 — The Breadth of the Building 
34 —— $ —— The half Breadth 


45 — 9 — The Breadth of the Roof 


$2 — i. 
Jy. 0 
* 
100) 2409 _— 
Ser. F. J. | 1 %, | 
24 9- 6 at 10 b per Square, 
18 122 © F. J. . 4. 
— 12 5 and 4 "Wo 10 - 6 
— == 4 =.* 
12 = 12 - #4? of 41 — 5 
_ 12 


— wm 4 


By Decimats. 


2) 3045 
r 542 


C- 


= 4 57 
9)27450 
O50 
150 

22323 
100) 2 40 9,5 


___ — — — — — 


3 
3 
9 


TERRE 


"6 
8 


©. ” 


O 


— 


2 4,0 9 5 * 


2212 


1760475 
48190 


120475 


. — 


AN sw. 12 J. 121. 111 4. 


commonly meaſure in all Skylights, Lutheren 
Lights, and Holes for the Chimney Shafts, for 
their Trouble and Waſte of Stuff; excepting ſuch | 
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THERE are other Works about a Building done 
by the Carpenter, that are meaſured by the Foot 


Running Meaſure ; as Cornices, Doors, and Caſe, 
Windows-Frames, Lintels, Guttering, Sommer, 


Skirt Boards, Ec. 
In the meaſuring of Roofing for Workmanſhiy | 


alone, they generally deduR for the Holes for Chim- 
ny Shafts and Skylights, if they are any thing cor 


i ſiderable. | 


Bur meaſuring for Work and Materials, they 


Skylights as are very large, that is, exceed nine or 


ten Feet in Area. 


QUESTION uv. 


'Wrar will the Tyling a Barn coſt me at 
25 f. 6 d. per Square; the Length being 43 Feet, 


10 Inches, and Breadth 27 Feet, 5 Inches on the 


Flat; the Eaves Boards projecting 16 Inches on each 


Side? 


— 


150 GO ve 7, Mun 


e 


N 2 2 2 


R ote, 


12 


By Duscaeci uli. By Decimal. 
_> 2)27- 5 The Breadth 2) 27, 416 6 
13 8- 6 — The half Breadth — 1 3, 7 0 8 3 
= 1-4X2= 2- 8—: er 
1 43 -= 9- 6 43.7 
— l a 4450 4 Length inverted. 
a $- g-11-0 
> I- 9- 6 „ 
* 3 > 5% 6 = 1,275 
192 : 
O 172 Oo Syre. 
ag 100) 1919 - 6- «< (19,195 34 
S 5 P. „„ 4. 8 c 7 2, 1 
— x Lat 256 — 191 
| DT ſo 9 *. F.| | 4+ da. 38 +4 
| S 4|51'9 10, 4 [res 205 2 13437 
pp 6. ue 4 - 15 $ 2 "I 7 g60 
” TT 6 8 of 24474__ 
Anzw. J. 24- 09 857.4 _— 2 | 
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Note, WHEN the Ridge of a Roof does not | 
run ſtrait but bends into an Angle, then the Tyles 


coming from the Ridge to the Eaves make an 


Angle alſo ; and that Angle of the Roof which. | 


| bends inwards, is called a alley ; and that Angle 


that bends outwards, is called a Hip; and in | 
Tyling and Slating, it is common to add the 


Length of the Vallies (meaſured from the Ridge 


to the Eaves) to the Content in Feet; lumetimes | 


the Hips are added. 
lx Slating it is common to reckon the Breadth 


of the Roof 2 or 3 Inches broader than what it 
meaſures, becauſe the firſt Row is almoſt cover'd 


by the ſecond; this is done ſometimes when a 
Rocf i is * 


Note, SKYLIGHTSs and Chimney Shafts are de - 


ducted, but they ſeldom deduct Luthern Lights (or 


Garret Windows on the Roof) for the covering | 


iuch they reckon equal to the Hole in the Roof. 
Peurtoly. By the Red, as, Bricklayers Work. 


RULE. 


Diele the Ares found in FaRt, by ts 
Square of 16 4 Feet, or 272 (the odd Quarter 


being ſeldom minded in Praftice) and the Quote | 


10 the Rods. 
Note, FRICKLAYERS always compute or value 


their Work at the Rate of a Brick and an halt | 


tiick ; and if the Thickneſs of the Wall happen to 


b:-more or lefs than ſuch, it muſt be reduced to that | 


Thickne s as follows: 
MuLT1PLy the Area of the Wall by the Num- 


ber of half Bricks the Thickneſs of the Wall is of; | 
and divide the Product by 3 (becauſe 14 Brick is 3 | 


halves) and it gives the Area. 


QUESTION | 


S 2% 


| 


215 N 8 
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QUESTION XV. 


| How many ſquare Rods are there in a Wall 624 


| Peer long, 14 Feet, 8 Inches high, and 2} Bricks 


© > 2 
272) q16 - CENT = 100 - 8 
5 
„ 
R. F. IJ. P. 5 10 9 4 
Aus w. 5 - 167 -9-4 


272) "9164 (3.3 7. Ge. 
3 
SLIM 5 
— &e, 


Ss” Is 
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In meaſuring of Brickwork they are commonly 
very careful in Regard to their Allowances ; for 
one Foot ſquare in the Front is commonly worth 
Sixpence, ſo that any conſiderable Error would | 
amount to too much to rejet _ 

Is great Buildings they often deduct all the | 

Timbers laid in the Walls, but this is only when | 
the Workmanſhip is very good; for in general 
it is allow'd in, becauſe they reckon the Time 
generally wait on the Carpenter, together 
with the Bedding thoſe Timbers in Mortar, is | 
equal to the Brickwork that would ſupply the 

Timbers Place. | „ 


QUESTION XVI. 


SuPpPosE the Side Walls of an Houſe 28 Feet, 
10 Inches in Length, and the Height of the Roof 
from the Ground 53 Feet, 8 Inches, and the 
Gable (or Triangular Part at Top) to riſe 42 
Courſe of Bricks (reckoning 4 Courſe to a Foot), 


Now 20 Feet high is 2+ Bricks thick; 20 Feet | 


more 2 Bricks thick; 15 Feet 8 Inches more 
at 14 Brick thick; and the Gable 1 Brick thick; 
what will the whole Work come to at 57. 165. 
per Red? © 


W = 1045 the Height of the Gable half is 5,25 Peet: 
| — 1 — ä 28,8 3 
8 28,8 3 28, 8 3 28,8 3 5,25 
1 20 1 5,6 14416 
— 5 7 6 "5768 9 17 7300_ 57666 
2 PW 2 9 1927 144665 
. 3) 8833 3) 23066 43250 2 
— 961,1 7 68,9 45 1,7 7 „ 
— „ — 3) 30 2, 5 
2 = £ 8 -& 10 o, 18 
1 As 272 : 5,8 : : 2282, 636: 48,671 451,727 
7 1. d. 961,711 
Av, 4 — 13 — 5 0 2232,63 


8 = owe FE) Ss cs a% ” voy m a a 4a 
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In all Buildings the Thickneſs of the Walls 


generally decreaſe as they riſe; and it is uſual to 
ſet off half a Brick at each Decreaſe : The Thick- 


neſs is common ** ſet off on the Inſide, and that in 


a Place where a 
is thereby hid. 
IT is common to build from a Baſe 4 Courſe 


r will come, fo that the Set-off 


of Bricks high, and which projects two or three | 


Inches on each Side of the Wall. 
Tu x different Thickneſſes are meaſured ſeparat 


rate, | 
ard reduced each to a Brick and an half thick, 


and then added together. 

Ir you are to meaſure a Chimney ſtanding 
alone by itſelf, without any Party-Wall being 
adjoined, then girt it about for the Length, and 
the Height of the Story is the Breadth, The 
Thickneſs muſt be the fame the Jaumbs are off, 
provided that the Chimney be wrought upright 
from the Mantle-Tree to the Ceiling, not dedu- 
cting any thing for the Vacancy between the 
Floor (or Hearth) and the Mantle-Tree, becauſe 
of the Gathering of the Breaſt and Wings to 

make Room for the Hearth in the next Story. 

Ir the Chimney-Back be a Party-Wall, and 
the Wall be meaſured by itſelf, then you muſt 
meaſure the Depth of the two Jaumbs, and the 
Length of the Breaſt for a Length, and the Height 
ef the Story the Breadth, at the fame Thicknefs 
your Jaumbs were off. 


W Hen you meaſure Chymney Shafts, girt them _ | 


: with a Line round about the leaſt Place of them 


for the Length, and the Height ſhall be your 
Breadth ; and if they be four Inch. Work, then 


you muſt ſet down your Thickneſs at one Brick- 


work ; but if they be wrought nine Inches thick, 
(as ſometimes they — they ſtand high and 


alone 


as fs. ac ao LAY 
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alone above the Roof) then you muſt account 
your Thickneſs one and an half Brick, in Con- 
fideration of Wyth and Pargetting, and Trouble of 


Scaffolding. 


IT is cuſtomary in moſt Places to allow double 
— ſor Chimnies. 


Me EXAMPLES 10 exerciſe the foregoing 
PROPOSITIONS. 


VB. Tas Areas of Parallelograms and . 
gles being divided by one of their Dimenſions, 
will * the other Dimention. 


QUESTION XVI. 


___ Waar Difference is there between a Floor 48 
| Feet long, and 30 Feet broad; and two other, 
each of half the Dimenſions ? 
48 X 30 = 1440 3 and 24 X 15 X 2 =720; 
but 720 is half of 1440. 
TukRETORE any plain Figure, whoſe Dimen- 
ſions for Meaſuring are double to the Dimen- 
ſions of another like Figure, contains four times 


the Area. 


QUESTION XVII 


A Mahogony Plank is 26 Inches broad; and I 
want a Yard and an half in Arca faw'd off; 
what Diſtance from the End mult the Line be 
=" : ROS! 

14 Yards Area = 13 Feet Ao: and 26 
Inches = 2,16 Feet. 


* Trwen 
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Tat 4 = 6,23 Feet, the Diſtance from 
the End the Line muſt be ſtruck. 


QUESTION XIX. 


A JorsT is 85 Inches deep, and 31 broad; 1 


IT want a Scantling juſt as big again, that ſhall be 41 


Inches broad; what will be the other Dimen- 


8,5 X 3.5 X 2 = 59,5 and 1 T = 12,52 
Inches deep, the Anſwer. 


QUESTION XX. 


{| [TI Have a Girder 19 Inches by 13; but one 1 
| that has but a Quarter of the Timber in it, ſo 


it be 10 Inches deep will ſerve my Pu ; how 
broad muſt it be ? — 


19 XK 13 247, 0 4 = 61,75. Then 01,75 : 


10 
= 6, 175 Inches, the Breadth. | 


QUESTION XXL 


I Have a Roof 24 Feet, 8 Inches, by 14 
6 Inches on the Flat; and I would have it co- 


vered with Lead at 8 bb to the Foot; what will it 


come to at 18 s. per Ct, 


. 200 


| 


' as follows : 
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24,8 X 14,5 = 3578 F. the Area, and 8 t 
2, 7232 Cut; as 1 F.: ,07232 Cwt.:: 357, F. 
25,8665 5 3 Cwt. the Weight. 
THEN as 1 Ct.: 9 J.:: 25, 866453 Cut. 
23,2798 J. Cc. 23 J. 5 5. 7 d. the Coſt. 


QUESTION XXI. 


surrosk a Maſon and a Plumber ſhould agree 


. 


| Ciftern, every Foot Square whereof ſhould weigh 


18 b. at 19 3. per Cwt. and the Dimenſions to 
be 81 Inches long, 46 Inches deep, and 36 
Inches broad ; with three Stays acroſs it, of the 
fame Strength, and each 18 Inches deep: And the 
Maſon to pave with Purbeck Stone, at 7 per Foot, 


2 Square, that ſhouM juſt balance the Colt of the 
Ciſtern ; what muſt the Side thereof be? 


TT +36=117, which X by 2 = 234 = the 
Length of the two Sidcs and two Ends ; or the 


Girth of the Ciftern ; then 234 X 46 = 10764 


Inches, the Area of the Sides and Ends: And 81 


* X 36 = 2916 Inches, the Area of the Bottom. 


Again, 36, the Length of one Stay, X by 18 
the Depth = 648 Inches, which Xx 3 = 1944 
Inches, the Area of the three Stays. Then 10764 
+ 2916 + 1944 = 15624 Inches, the Area of 


the whole Ciſtern and Stays. 


Note, 19 tb = 1696 Ciot. Kc. 
Tux, as 144 4. In.: ,1696 Cw. :: 15624 q. 


.: 18,4016 Cut. The ſhorteſt Way to work = 


this Proportion is, divide the third Term by the 
irſt Term, gives 108,5, and X the ſecond Term 
by 


” 
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by this Quote, gives the fourth Term, which is the 
Weight of the Ciſtern. 
Tux if 1Cwt. : 957. : : 18,4016 Cut. 

17,481521. = 171.9 s. 7: the Expence that the 
Ciſtern does amount to. 

TuakERETORE, as, 3125 J.: 1 Fe. : : 17,481521, 
: 559,40864 Ft. the Area of the Square ; 3 and by 
extracting the Square Root, you will have 23m, 65 N. 
&c. the Side chercof. 


QUESTION XXII. 


IHave a Fleight of Iron Rail: ing 42 Feet wa 
the Barrs whereof are } of an Inch ſquare, and the 


whole Weight is 121 Cwt. But I have a mind 

to change them for ſome that are Inch and ; 

ſtrong, and muſt give in Exchange 4: d. per b; 

what will the whole come tg? 
In order to ſolve this $: 
double Rule of Three. 

_ Typ 42 Feet of & Inches Strength weigh * Cui. 

what will 42 of 1+ weigh ? 


Or, in Decimals. 


F. J. ö 
42 »75 12,75 
42 1,8 ? . 


Bur the Strength of the Barrs are expreſſed by 
the Areas of the Ends; therefore inſtead of the 


Sides of the Barrs, put the Squares, or Areas a | 


the Ends, m 


42 5625 
42 3324 


Here the Blank falls under the third Place. 


12,75 


a AxD 


eſtion, ſay by the 


PLEA 


Fr. g. NEST TEE 
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+ Anp thus you ſhould proceed, ſuppoſing there 
were two different Lengths of Railing concern'd ; 
but as the Length of the new is to be the ſame 
| with the old, therefore this is ſolvable by the ſingle 
Rule, thus: 1 © 
Strength. Crt. Strength. Ct. 
As, ,5025 : 11,75: : 3,24: 7344 
"0 - 3 
Ii : :: 222 
5 THEREFORE, 
0. £4 Ct. Sh & SS © 
As 1: 2, 1: : 73,44: 154,224 = 154 454 


QUESTION XXIV. 


A TrxIanGULAR Field that is 1777 Links 
in the Baſe, and goo Links in the Perpendicular, 
brings in 36 J. per Amum; how much is it let 
bor per Acre? 
900 (450; then 1777, X 450 = 800000 
. Links which divide by 100000 (the ſquare Links 
in one Acre) gives 8 Acres; then 8) 36 J. (4,51. 
=4l10s. the Rent per Acre. 
I BeLrieve the foregoing Examples are ſuffi- 
| cient to illuſtrate the Uſes of the firſt and ſecond 
; Proportions ; as alſo to make the Buſineſs of De- 
cimals and Duodecimals very eaſy and applicable; 
in which I ſuppoſe the Reader fo well acquainted 
dy this time, that I ſhall not give the Solution of 
* | wy of the ſucceeding Queſtions in the Manner I 

have done thoſe at the Beginning; but only ſhew 

how the Queſtion is to be wrought, and give the 

13 of the Proceſs, which I ſhall do 
y, as being (in my Opinion) the moſt 
Way. % | 

oC SECT: 
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SECTION vn 


Of the Areas of drivers Right-lined Figure, | 
PROPOSITION m. 
De three Sides of a Triangle given to find the An. 


RULE. 
| From half the ſum of the three Sides, fubrrat  - 
P each fide ſererally; then multiply the ſaid half } 4 
Sum, with the three Differences continually ; and 1 
out of this Product extract the ſquare Root; which 
Root will be the required Area. ; 
\ 


QUESTION XXV. 


A FieLD of a triangular Form hath it's Side, 
15, 14, and — "what is the Area in ſquar | 


Ferches ? 
15 +14 +13=42; and . = 21, the ball | 


Sum of the three Sides, or +1 1 
21 — 15 S 6, the firſt Difference. 
21 — 14 = 7, the ſecond Difference. 
21 — 13 = 8, the third Difference. 
Tarn 21 X8 X 7 X 6 = 7056, whoſe ſquat ( 
Root is 84 ſquare Perches, the required Are. 
Q E*] 


S Sc 


"Higothenuſe. Fig . 25. 
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QUESTION XXV. 


A FEI D of a triangular Form whoſe Sides 
are 380, 420 and 765 Yards, lets for 55 5. 


per Acre; how much does the whole bring in per 
A? 


$80 + 420 + 765 = 1565, and 782.5 


| Yale, he half Som of the three Shim 


782,5 — 380 = 402, 5, the firſt Difference. 
782,5 — 420 = 36245, the ſecond Difference. 
782,5 — 765 = 17,5, the third Difference. 

78 2, X 40255 X 36255 X 17,5 
= 199800 3710, 9375, whoſe ſquare Root is 
44699,034 ſquare Yards, Cc. which divided by 
4840 (the ſquare Yards in one Acre) gives 9, 2374 
Acres. | 


Tür, as 1 Ace. 2,75 2 9,2374 Ar. 


4 25,40285 J. = 251. 8 4. Ol d. tlie Reut of the 


whole per Annum. 
PROPOSITION Iv. 


To Sides of a right angled Triangle being 

 _ given, to find theother Sides, 

| Tars Propoſition admits of two Caſes, | 
Faſt CASE. 


Tur two Sides (or Legs) perpendicular to each 
other being given, to find the other Side, called the 


K 2 RULE 
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R Ul. E. 


Sa ARE ck Side, and add the Squares to- | 


her, and out of theie Sum extract the ſquare 
Root; and it gives the Hipothenuſe as required, 


Sand cas E. 


IF the 8 and one of the 15 be | 


given, to find the other Leg. 


RULE. 


W Hipothenuſe fubtraft | 


the Square of the given Leg; and extract the 


ſquare Root out of the Remainder, gives the Leg 
required, 


QU ESTION : XXVII. 
1 of a Shoar, that 


T wanT the 


14 Feet from the uprigh t of — 2 


port a Jaumb of 204 Pert ſrom the Ground? 

20, 5 X 20, 5 = 420,25, and 14 X 14 = 196, 
then 420,25 + 196 = 616,25, whoſe ſquare Root 
ef. wa Feet, &c. the I of the Shoar re- 
quired, 


QUESTION XXVIIL 
A Line of 380 Feet will reach from the Top 
of a Precipice that tauds cloſe by a Brook-fide, t 


* tz il 


84.58 


— 1. 


—”. 
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the oppoſite Bank: Now it is known, the Precipice 
i 128 Fect high, how broad muſt the Brook be? 
380 X 380= 144400, and 128 & 128 = 16384, 
then 144400 — 16384 = 128016, whoſe ſquare 
| Root is 357,79 Feet, &c. the Breadth of the Brook 


QUESTION XXIX. 


A LADDER 5! Feet long may be ſo placed 


| in a Street, that it ſhall reach a Window 29 
| Feetfrom the Ground on one Side; and by turning 


the Ladder over without removing the Foot, it 


| will touch. a moulding 40 Feet from the Ground 


on the other Side; how broad is the Street? 
Firft, 52,5 X 52,5 = 2756,25, and 29 X 29 
=84r, then 2756,25 — 841 = 1915, 25, whoſe 


ſquare Root is 43,76 Feet, the Breadth between the 


Ladder and Building the firſt Situation. 5 

Secondly, 40 X 40 = 1600, and 2756, 25 — 1600 
= 1156,25, whoſe ſquare Root is 34 Feet, the 
Breadth between the Ladder and Building, the 
| ſecond Situation. oo 
Tu 43,76 + 34 = 77,76 Feet, the Breadth 


of the Street required. 


PROPOSITION v. 
To find the Area of a Parallelogram not rectangular. 
RULE. 
From either of the greater Angles let fall a 


Perpendicular to the Side oppoſite that Angle; 
N K 3 es and 
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and multiply that Perpendicular by the Length of 
the Side it falls on, and it gives the Aves. Fea 


QUESTION XXX. 


THERE is a piece of Meadow Ground in om 
of a Rhomboides, whoſe longeſt Side is 728 Yark, | 
and the ſhorteſt Diſtance between the longeſt Side 
{that is, the Perpendicular] is 358 Yards; Non 
ſuppoſing a Man can mow down the Graſs ftand. | 
ing on a ſquare Rod in a Minute; how lm | 
will he be mowing the aforeſaid Meadow, ſup- 

poſing him to work 14 Hours per Day. 

4 X 358 = 260624 Yds. = 8615, 669 Nad. 

= 8615,669 Min. = 10 D. 3 H. 3 M. | 


PROPOSITION VI. 
To find the Area of @ Trapezium, 
 "ROAL 


Divipz it into two Triangles by drawing 2 
Line to any two of the Angles that axe oppo- | 
fite, which Line is called the Diagonal; and from ' 
each of the other Angles let fall a Perpendicular | 
to the Diogonal. * | 
Tu Multiply the Sum of the two Perpendi- | 
culars by half the Diagonal; or, the Diagonal by 
half the Sum of the Perpendiculars, and the Pro- 
duct will be the Area. 5 
On find the Area of each Triangle, and their 
Sum will be the Area of the Trapezium, 


: QUES] 
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QUESTION XXX. 


WHAT is the Area of a Trapezium, whoſe 
Diagonal is 34 Feet, 9 Inches, and the Sum of the 
Perpendiculars is 28 Feet, 6 Inches? 


By Duedicimals. By used = 
3 F. 


34-9 The Diagonal 3 4,7 5 
14 - 3 + Sum of the Perpendicul. I 425 


8-8-3 17375 
10-6 =: 4 1 
476-0 48650 


The Area 49591875 


| QUESTION XXII. 


Tu kk is a Meadow in Form of a Trape- 
zium, in which the P diculars cannot be eaſily 
found ; but the is 538 Yards; which 
dividing it into two Triangles is a Side in each, 
in one Triangle the other Sides are 283 and 471, 
and in the other, the remaining Sides are 432 
and 216; what is the Area ? 


| $38+471+283= 1292, and 2 = 646. 


Taren 646 — 538 = 108, firſt Difference. 
646 — 471 = 175, ſecond Difference. 

646 — 283 = 363, third Difference. 

And 646 X 108 X 175 X 363 = 4432012200, 

Whoſe Root is 6657 3,35 Yards. 


AGAIN, 
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Ac Ax, 538 ＋ 432 + 216 = 1186, and 
8 Eh, 

— = 39 | 

TEN 593 — 538 = 55, firſt Diſtance. 


| 593 — 432 = 161, ſecond Niſtance, 
| Tok — 216 = 377, third Difference. 


— Av 593 X 55 X 161 K 377 = 1979632655, 
hoſe Root is 44493 Yards. 


= 22 Acr. 3 Ras, 31 /4- Pol. the ANSWER, 
PROPOSITION VI. 
= To find the Area of a regular Polygon, 


8 Lo 
the Figure has an even Number of Sides, 


as from any one Angle draw a Line to the 


Line is the Centre required. Fig. 27. 

Ir the Figure hath an odd 13 of Sides; 
then biſect any two of the Sides, and from the 
Points of biſection draw Lines to the Angles di- 
rectly oppoſite thereto, and the Point where theſe 
two Lines cut each other is the Centre of the Fi- 
gure, as required. Fig. 28. 


a Perpendicular to any one of the Sides, and mul- 
Sides, and the Product is the Area. 


. ff = 


Tn £8, 66573435 + 44493= 111066, 35% 5%. 


Firſt, Fix the Center of the Figure, which | 


Angle directly oppoſite, and the Middle of this 


Tux Center being thus found, from it let fall 


wn 2 6mm. © o& =», mn = wy 22 


tiply this Perpendicular by half the Sum of che 


N urs. 
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QUESTION XXXIIL 


WHAT is the Area of a regular Pentagon 
whoſe Side is 25 Yards, and the Perpendicular let 
fall from the Center to one of the Sides is 17,2 
Yards ? 


15 X $= 125, and 55 = 62,5 the half Sum 
2 


of the Sides. 

Tux, 62,5 X 17,2 = 1075 n 
the Area. 

Bor the Areas of regular Polygons is more 
expeditiouſly obtained by the Help of a Table 
conſtructed in the following Manner. 

Tus Side of any of the regular Polyg ons is 
ſuppoſed Unity or 1; then by a Trigonometrical 

the Perpendicular is found, and from 
thence the Area by the foregoing Rule. 

Tnus having ound the Area of any regular 
Polygon, WII OI Side IS 1 3 the Area of anothcr 
| like Polygon, whoſe Side only is given may be 
found, without ſeeking after the Perpendicular 3 

for as the Square of the Side of one Pol is 
to it's Area, ſo is the Square of de Side of any 
other like Polygon, to it's Area. 


Bu r becauſe the following Table ſhews the 
Area of Polygons from 3 Sides to 12, and the 
- | Side in each being Unity or 1, whoſe Square is 

u but 1; —— multiply the Square of the 


vide of an 
Tabular 


= given Polygon, by the 1 . 
umber, and it gives the Area. 
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| Number of | Names. KB Multiplier. 
Sides. | 3 . 1 

„ 433013 

5 Square 1,0 00000 


Pentagon 


Hexagon 2,5398076 


5 
6 
7 
8 Octagon | 4,828427| 
9 | Nonagon 6, 181827 
10 Decagon 
it | Undecagon 38,5 14250 
12 | D.odecagon | 9,3 30125 


EXAMPLES. 


WHrarT is the Area of a regular Heptagon, 
whoſe Side is 12 Inches ? 


Loox in the Table againft the Name Fleptarm, 
and under Multipliers you will find 3,633959, | 


which multiplied by the Square of the given vide 


12 produces 523,290096 the Area of a regula 


Heptagon whoſe Side is 12. 


AFTER the ſame Manner may the Area of 
any other regular Polygon (whoſe Name is in ths | 


Table) be found, 


PRO 


| | 


1720477 
| Heptagon 3, 633939 


7.694209 


22S. wr m2 


A i. 3B* * 
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PROPOSITION vin. 
To. find the Area of irregular Figures. 
1 


Divipt the Figure into as many Triangles as 
may be, by drawing Lines from any one Angle 
to all the other Angles ; and the Sum of the Areas 
of the ſeveral Triangles will be the Area of the 

Figure. Fig. 29. 
Bur the Lines (frequently) may be better diſ- 
poſed, than by drawing them all from the ſame 

Angle, viz. by dividing the Figure into Trapezia, 
zs many as may be, and leaving as few ſingle 

Triangles as poſſible; for the Area of a Trape- 

zium is more expeditiouſly obtained, than the Arcas 

of the two Triangles which compoſe the Trape- 

zium, found ſeparately. Fig. 30. 

Mete. ALL right lined Figures may be divided 

into as many Triangles (without any of the divi- 

ding Lines cutting each other) as the Figures hath 

Sides, abating two, 


QUESTION XXXIV. 


_ SuPPosE a Meadow an irregular Figure of 
8 Sides, which is let for 34 Shillings per Acre ; 
upon the Menſuration is divided into three Trape- 
zia: In the firſt, the Diagonal is 4 Chains and 
24 Links, and the Sum of the Perpendiculars are 
3 Chains 67 Links ; in the ſecond the Diagonal is 
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7 Chains 43 Links, and the Sum of the Perpendi- 
culars are 5 Chains 38 Links; in the thicd the 
Diagonal is 6 Chains 78 Links, and the Sum of the 
Perpendiculars are 4 Chains 84 Lini.s, what will 
the whole bring in per Annum ? Fig. 30. 


then 367 X x 424 = 77804 L. the Area of the 


firſt Trapezium. 5 ; 


Acain, 6 C. 78 L. = 678 L. and 4 C. 84 L. 


of the third. = 


= 4341747 Acres, which at 34 s. = 1,7 l. comes to 
7,509699 J. = 71. 10s. 24 d. the Anſwer. 


SECTION VII 
Of @ CixcLE and it's Parts. 


gures, I come next to the Propoſitions re- 
lating to a circle, of which there are many; but I 
| ſhall content myſelf with mentioning only thoſe 
of which there are frequent Uſe in practical 


4 C. 24 L. = 424 L. and 3 C. 67 L. = 307 J. 


53 8 : 
then 743 X * 199867 L.. the Area of the | 


= 484 L, then 678 x 22 164076 L. the A 


Tux 77804 ＋ 199867 + 164076=441747L. 


PR BRFSS 38238888 


PPAVING thus far treated of right lined Fi- 


PEE Pats FF. 


Meaſuring; | 


- 
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Meaſuring z in order to which, it will be neceſſary 


to ſay ſomething concerning the Proportions made 
Uſe of hereafter about the Circle. 

Taz antient Mathematicians (and indeed ſome 
bol the Moderns) made ſeveral Attempts to find Num- 
bers that would accurately give the Proportion be- 


tween the Diameter of a Circle and it's Circum- 
ference ; but it was found impoſſible, and then 


| concluded, it was to be done no other ways but by 
Approximation, that is, by Numbers whoſe Value 
continually approached nearer the Truth, without 
ever arriving exactly at it. 


ARCHIMEDES found out a Proportion in 


whole Numbers, viz. of 7 to 22, that is, ſuppoſing 
{ the Diameter of a circle to be 7; he found the Cir- 

cumference of the ſame Circle to be 22 nearly ; for 
22 is to much. 6 


METIUS found out a Proportion of 113 to 


355; that is, ſuppoſing the Diameter of a Cir- 
Cle to be 113, he found the Circumference of the 
lame Circle 355 nearly; but it is allo too great, 
tho” much nearer the Truth than Archimedes, 

VAN CULEN made a greater Progreſs in 
this Affair than any before him; for he ſuppo- 
ſing the Diameter of a Circle to be 1, found (with 
prodigious Labour and Trouble) the Circumference 
| de3,141592653.5897932 384.6264 338327.950288 

which was then thought fo great a Work, and 
ſo curious a Performance, that the Numbers were 
cut on his Tomb-Stone in the Church-Yard of 
dt Peter's at Leyden. 


Bu r by Methods of which the Moderns are now 


_ poſſeſſed, the fame thing (and many others of the 
like intricate Nature) may be perform'd with abun- 
dantly leſs Labour and Trouble; as is ſufficiently 
lbewn by Mr Jones in his Syncpſis Palmarierum Ma - 

| L the ſcos, 
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theſcas, where he gives Mr Machin's Proportion of 


the Diameter to the Circumference true to 100 
Places; that is, ſuppoſing (as Jan Culen did) the | 


Diameter to be 1, he found the Circumference tohe 


_ 3141592265 3.5897932384.6264338327.950288, | 
197.1693993751.0582097 494.4592 307816. 40628 | 


62089.9862803482.5342117067.9 + true to 100 
Places of Figures, and that with very little Time 


and Trouble; a notable Inſtance of the Superiority 
of the Methods uſed by the Moderns, over thoſe of 

the Antients. „ 

VAN CULEN's Proportion being of all other 
the moſt ſimple, as in ſome Cafes ſaving the 

Trouble of Muitiplication, and in others of D. 

viſion, I ſhall all along cenfine myſelf to it; and 


here obſerve, that it is thought accurate enough 


uſe no more of thoſe Numbers than 3, 1416; 


and thus increaſing the fourth Place in the De. 


cimals by Unity, the Deficiency in Operation 

ariſing by omitting, ſo many Figures [as muſt te 

done, to make the Work any thing tolerably eaf] 
are in a Manner tupply'd. . 


Ir may be expected that I ſhould here ſber 


how theſe Proportions were found; but as I writ 
this chiefly for the Uſe of thoſe who may not hare 
had the Opportunity or Inclination to learn eithe 
Geometry or Algebra, I forbear it, knowing tin 
if I ſhould infert it, they would not readily u 
derſtand it; and thoſe who have ſpent ſome Tint 
in the Study of Geometry and Algebra, doubt 


leſs have found it well done already in many A 


thors ; and I think in none better than in tie 


 above-m:ntion'd Book. 
ISHALL now hy down ſome Theorems cot 
cerning Circles, which arc already demonſtratedit 
Archimedes, Euclid, and overs.” 
2 | I. Tai 
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I. Tus Area of every Circle is equal to the 


| Area of a rectangled Triangle, one of whoſe Legs 


5 a Line equal to the Radius, and the other Leg 
to the Circumference ; and hence ariſes one 


' Method for finding the Arca of a Circle, viz. 


MuLtTiPLY half the Circumference by halt 


the Diameter, and the Product is the Arca. 


ILL. Tye Diameters and Circumferences of all 
Circles are in a direct Proportion to each other, 
and fo are their like Chords and Arches, as gie 


\ allo the Sides of their inſcribed and circumſcribed 


Figures ; that is, as the Diametcr of one Circle 
is to it's Circumfcrence ; fo is the Diameter of 
other Circle, to it's Circumference, Sc. 

II. TRE Areas of all Circles are in the Pro- 


portion to each other, as are the Squares of their 


Diameters ; or as the Squares of their Cu- 


cumferences; and alſo as the Squares of the Side; 
of the inſcribed and circumſcribed Figures; that 


is, as the Square of the Diameter of one Circle 

to it's Area; fo is the Square of the Diameter of 

any other Circle to it's Area; and as the Square 

of one Circumference is to it's Area, ſo is the Square 

of any other Circumference to it's Area, &c. 
From theſe three Theorems are deduced all the 

Proportions concerning a Circle uſed in practical 

Se 


Te following Table ſhews the uſeful Multi- 
pliers and Diviſors calculated to ſhorten the Ope- 


ntions relating to Circles: 


5 i 
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= (> 


if the Dia-] The C ircumfe- 


| meter be rence will be 
I, . 351 416. 


| 5 The Area | The Side of 2 The Side of an in- | 


8 Square equal | ſcribed Square 
| 7854. 58862. 7071. 


If the | The Diameter 


The * 5 The Side of a 


The Side of the in- 


* - — * 


| Circumfe- | will be | | CSquareequal | ſeribed Square 
rence be | .. $J1583rt. 07958. | . „2251. 
, : - 
If the Side 4 The Diameter of | Diameter of a | Circumference | Circumference of 
44 Square be | the circumſcribing | Circle equal | of the Circum- the Circle equal 
1 Circle will le 1,1284. | ſcribing Circle | 3,545. 
5 | 1,4142. 1 5 45443. | 5 
| If the Area | The Square of the | Square of the | The Area of the + > 
| sf a Circlebe | Diameter will be | Circumference | inſcribed Square | | 
1, 1,27 324. 


0 . —. 


— 


12,566. 


„4300. 


Tars 
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Tuts Table will be ſufficiently explained from 
the four following Propolitions : 


PROPOSITION IX. 


The Diameter and Circumference of a Circle 
—_ given to find the Area, and the Side 
a Square whoſe Area fhal be equal to 
| that of the Circie or Square equal, and 

the Side of the Square ER in the 


Circle. 


EXAMPLE 


Tus Diameter 1 and the Circumference 3,1416, 
wit are the Reſt? 


3 1476 
Fog, u „i X 5 = »7854% 


er Trees I. 

Secondly, THE fquare Root of 7854 i is 8862 Z 
the Side of the ſquare Equal per THEOR. III. 
Ax becauſe the Side of the inſcribed Square is 
| the Hipothenuſe of a right angled (fig. 31) Tri- 
# angle whereof the Radii are the 1 Therefore, 
| the Radius ,5 X 5 = 425, which Xx 2 = 5, 
| Whoſe ſquare Root is ,7071 the Side of the in- 
Enbed Square, per Treo, III. 


bs PFRO- 
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PROPOSITION X. 


The Circumference of a Circle being given to - 
firſt, the Diameter; ſecondly, the 2 
thirdly, the Side of a 4 and | 
tourthly, the Side of the inſcribed Square, 


EXAMPLE. 


Tax Circumference Bie what are the Reſt? | 
Firſt, 3, 1416: 1: : 1 : ,318309 the Diameter, 
per THEOR. II. ht 


8 ö 3 
Secondly, = = * 4 = 21591545 X 6 5 
U 


= , 07957725, but 207956 will do, which is the | 
Area, per THEOR 


Thirdly, Tae ſquare Root of ,07958 is ,2821 
* a of the 5 Equal per TRHREOR. III. 
31 


= „1591545, then , 159154 
X 51591545 X '2 = ,05068030974050 whole | 
inſcribed 


ſquare Root is ,225123, the Side of the 4 
Square, fer THEOR. I. £ 
Tre FReafon why the Square of the Radiuss | 
multiply d by 2 is the ſame as in the laſt — T 
viz. becauſe the Side of the inſcribed oj 


the Hipothenuſe of a right-angled Triangle, 3 
the two Legs are each the Radii of the Circle, 
See ProPoatT. IV. Fg. 31. 


— 


PRO. 


—_ 7 
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PROPOSITION XI. 


The Side of a Square being given, to find the 
Diameter and Circumference of the circumſcri- 


bing Circle, and alſo the Diameter and Circum- 


| ference of the Circle equal. 
„ NPLEL 


Tre — of a Square 1, what are the Reſt? 
2 Diagonal of the Square being equal to 
of a Circle, (fig. ? I} 

and it being alſo the Hipothenuſe of a ri 
angled Triangle, whereof each Side of the —— 
is a Leg; therefore per (PROr. IV.) XIX 2 
= 2, whoſe ſquare Root is T4142, the Diameter 
of the Circle circumſcribing the Square, per 
Taeos. III. 

Secondly, 1: 3,1416: : T4142 : 4,443, the Cir- 
cumference per Takes. 

Thirdly, 7854: 1: : 1: 127324 and whoſe 
ſquare Root is 1, 1284 * Diameter of the Circle 


cqual in Area to the Square, per THreox. III. 


Fourthly, 1 : 3, 1416: . 354488) 192 
equal, 


or 3,545 the Circumference of the Circle 
ber TheoOR, II. 


PR O- 
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PROPOSITION XII. 


The Area of a Circle being given 


and alſo the Side of the inſcribed — 
E x A M PLE. 


Tur Area 1, what are the Reſt ? ? 
Firſt, ,7854:1:: 1: 1,27324, the Square 


of the i for a III. And by the 
1 


laſt Example the Circumference of a Circle, whoſe 


Area is 1, was found to be 3,544887 192, which 
ſquared gives 12,5062252, &c, the Square of the | 


Circumference. 


Secondly, In the laſt Example the Diameter of 


a Circle whoſe Area is 1, was found to be 1,12837, 
then 12837 m2 = 


ſcribed Square, 

For the Square of half the Radius is (per Pro» 
Pos. IV.) equal to twice the Square of half the 
Side of the inſcribed Square and every 
being equal to four times the Square of half the 


; to find the 


Squares of the Diameter 2 . 


= „56418 and „56418 X ,56418 | 
= 636598, &c. or ,6366 the Area of the in- 


rr 


gd therefore twice the Square of the Radius, 


is equal to the inſcribed Square, fig. 32. 
Tre following Examples will ſhew the Ap- 


plication of the Numbers in the Table found in 


the four foregoing Propoſitions, 


EXAMPLE | 
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EXAMPLE I. 


SypPO$E a Circle whoſe Diameter is 12 
Inches ; what is the Diameter, Area, Side of the 
Square Equal, and Side of the inſcribed Square ? 


_ Circumf. * 
31416 :: 


: 37854 :: 144: 


"= S. J. S. Dia. 


[ fame things as before? 
8 C. 


. 


I : „07958 :: 144: 


C. . . 
„ a: 


8 


Pig S. S. E. Dia. 
1: : 12: 


$ 37071 : 12: 


:: 12: 


Circumf. * Circumfe- 
: 37,0992 rence. 


| 6. D. Area. AD Area. {The Area. 


113,097 6 BY 
S. S. E. The Side of the 
10, 6344 3 Square Equal. 
S. J. S. 2 The Side of the 
848525 inſcrib'd Square. 


EXAMPLE I. 
Suppost the Circumference 12, required the 


85 97 1 Fre Diameter. 


* $The An. 


S. S. E. 2 The Side of the 
: 33852 J ſquare Equal. 
S. LS. 2 The Side of the 


: 2,7012 J inſcrib'd Square. 


EXAM 
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EXAMPLE m. 


Lier the Side of a Square be 12, what are 


the Diameter and Circumferences of the Circum- | 


ſcribing Circle, and Circle Equal? 


SS. D.C. C. S. S. D.C. C. 2 The Diameter of the 


1: 1,4142: : 12: 16,9704 $5 circumſeribing Circle, 


88. CCC. . CCC The Circumference of the 
1: 43443: : 12: 53,3161 circumſcribing Circle. 


. D.. .. D.C.E. 7 The Diemecr of 


= 1,128::12: 13,530 Circle Equal. 


S. S. C. C. E. S. S. C.C.E. The Circumference ( 


1: 3,545: : 12: 42,54 the Circle Equal, 


EXA MPLE IV. 


LeT the Area of a Circle be 12, what is the 
Diameter and Circumference thereof, and the Side 
of the inſcribed Square? 


A. S. D. 4 #1 dats ſquare Root is | 


1: 1,27324::12:15,27888 5 3,9087 ts Diameter. 
3 1 * r. E 
1 : 12,566: 150, 7946. Circumference 


A. Sg. I. A. 57 J. T whoſe ſquare Root is 2,7639 
1:,6366::,12: 7,8302 $ theSideof the inſerib/dSquar. 5 


Ir the Diameter or Circumference, &c. was 


any other Number, the Method of Operation would | 


be exactly the ſame. 


| PROPO. 


PROPOSITION XII 


J find the Area of a Semicircle or Quadrant. 


RULE 


MULTIPLY half the Arch Line by the Radius, 


and it givis the Arca. 
E > AMP L E 1 


'Wrar » the Area of a Semicircle, whoſe 
Diameter is 20 ? 
As, 1: 3,1416: : 20 : 62,832, the whole 
 Circumference ; 3 the half is 31,416, the Arch 


31,416 20 


n- Lines. Then Xx = 157,08 * 


2 2 


to gives 157,08 the Area of the Semicircle. 


EXAMPLE UI. 


SUPPOSE the Diameter of a Circle be 16, 
what is the Area of a Quadrant (or fourth Part) 
thereof ? 

As 1: 3,1416:: 16: 50, 265, whole the Cir- 
cumference ; the fourth part is 12,5664 the Length 


oi i the Arch -· Line of the Quadrant. Then - _ 2 


4 
* = 6, 2832 X = 50,2656, the Quadrant's 


Area. 


THE moſt expeditious Method is thus: 


_ Firft, For a Semicircle multiply 3,1416 by a 
fourth of the given Diameter, and multiply 


this 


* 


ef ME NSU RATIO N. 119 


—— —— — — 


120 A Complat TREATISE | 
this Product by half the given Diameter, and it give 


the Area, 
Secondly, For a Quadrant multiply 31476 9 a an 
eighth Part of the given Diameter, an 


duct by half the given Diameter, and i gives the | 


Area. 


THz Truth of theſe two Rules i is manifeſt from | 


the foregoing Operations. 
PROPOSITION XIV. 


Having the Diameter of a Circle, and the B. 
ſtance from the Center a Chord-Line is ole 


drawn, to find the Length of that Chord, 
RULE. 


 _ From the Radius ſubtract the Diſtance from the 
Center the Chord-Line is to be drawn, and the Re- 
mainder is the verſed Sine ; then mutiply the Dif- 
| ference between the Diameter and the verſed Sine, | 
by the verſed Sine, and out of the Product extract 


the ſquare Root, gives the Length of half the Chord, 


which doubled gives the Chord as required. Fig. 33 


EXAMPLE. 


SuPPosE 2 Circle 21,2 in Diameter ; what is | 
the Length of the Chord-Line drawn * from 


the Center? 
21,2 


= c. the verſed Sine, and 21,2 —5 = 1 „2, the 


Difference ; ; then 16,2 X 5 = 81, whoſe "ſquare , 


Root 


* 


— . 1" © . 


0 10,6 the Radius; then BP — 5,0 


Q& © IE $3 =. 


” ww —_w 


, 
* 
e 
* 
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Root is 9 = half the Chord: Therefore the whole 
Chord is 18. „ 
HENCE it will be eaſy to find the Diameter 
by having the Chord and verſed Sine given ; for 
divide the Square of half the Chord by the verſed. 
Sine, and to the Quotient add the verſed Sine gives 
the Diameter : For Example; ſuppoſe the Chord 


| 18, and the verſed Sine 5, what is the Diameter? 


. 9, the half Chord, and 9 X 9 = 81 ; 


then — = 16,2 + 5 = 21,2, the Diameter fought. 


Ir will be very eaſy to find the Chord of half 


| angled Triangle, whereof the verſed Sine will be 


one Leg, and the half Chord the other Leg; where- 
fore extracting the ſquare Root out of the Sum of 
the Squares of the verſed Sine and half Chord, 
(per PRop. IV.) will give the Chord of halt the 
Arch. Fig. 33. 185 0 


PROPOSITION XV. 


To find the Length of any Arch of a Circle, by 
having the Chord of that Arch and the Dia- 
meter of the Circle given. 

RULE. 

Divipe the Cube of the Chord by ſix times 
the Square of the Diameter, and to the Quoticut 
add the Chord, gives the Length of the Ate:, 
very near. But if you would have it more accurate, 
then divide three times the fifth Power of the Chord, 
by 40 times the fourth Power of the Diamcter, and 

| M. thts 
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this Quotient add to the former Sum, gives the 


Length of the Arch very exact. 


THERE are two other Rules given in the * 


of Menſuration, vix. 
Mulrirry the Chord of half the 


by 8, and from the Product ſubtract the Chord 3 
of the whole Segment ; this Remainder divide by | 


3, gives the Arch-Line. 


On thus: To the double Chord of half the 

Segment's Arch, add one third of the Difference he. 
tween the Chord of the whole Segment, and the | 
double Chord of half the Segment s Arch, gives the | 


Length of the Arch-Line. 


THE Arch is obtained by either of theſe hf | 
Rules very eaſily ; ſuppoſing the Chord of half the | 
Arch be given; but if that be firſt to be fought, | 
from the Chord and Diameter, it requires a tedious 


Operation. 
EXAMPLE. 


Surrosk the Diameter 40, and the Chord po; 


what is the Length of the Arch? 
Tus Example I ſnall work by each Rule. 
Firſt, 30 Xx 30 X 30 = 27000, the Cube of tle 


Chord, 40 X 40 X 6 = = 10600; then = 
= 2,547, Sc. and 30 + 2,547 = 32+5472 i 


270 


ee en 


10 0 20 ˙ 


Wo 


Length of the Arch: But if more Exactneſs be - ; 


quired, then 30 X 30 Xx 30 X 30 X 30 X} 
= 72900000, and 40 X 40 X 40 X 40 X 4 
72900000 _ 
= ,711, ul 
102400000 
32,547 + 4711 = 33.258, the Length very near. 
3g +, By the other Methods; but firſt w 
find the Chord of half the Arch. 


= T0240C000 ; then — 


ü Ir 


& * 


5 5 * © >» > «© ®* wm a. = 


W * 


=> S- 5 38 8 


Ir 
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Ir a Line be drawn from the Center to one 
End of the Chord, then it is plain, that if from 
the Square of that Radius be taken the Square of 
half the Chord, the ſquare Root of the Remainder 
will be that Part of the Diameter intercepted be- 
tween the Center and the Chord, which ſubtracted 
from the Radius leaves the verſed Sine ; then the 
Square of the verſed Sine, and the Square of the 


Semi- chord added together, the ſquare Root of their 


Sum is the Length of the Chord of half the Arch. 
See the Operation. = = 20, the Radius, 20 


X 20 = 400, and 5 = 15, the Semi- chord, 15 


X 15 = 205 ; then 400 — 225 = 175, whoſe 


ſquare Root is 13,2287, and 20 — 132287 
= 6,7713, the verſed Sine; then 6,7713 X 6,7713 


1 = 45,85050309, and 225 + 45,85050369 1 8 
= 270, 85050 369, whoſe ſquare Root is 16,4575, 


the Chord of half the Arch; then per Rule ſecend. 
16,4575 Xx 8 = 131,66, and 131,66 — 3» 


= 101,66, then 92 = 14,86, the Arti 
Length, 


AGAIN, per Rule third, 16,4575 X 2 
mois d 32,915 — 30 = 2.915, and 295 


= 9713, then 32,915 + 9713 = 33,8863, the 


Length of the Arch. 
Ir the Length of the Chord of half the Arch 


de taken mechanically, I think the ſecond Rule 
the moſt expeditious, and is accurate enough for 


Practice, for the Difference of the Reſult in all the 


Methods is but ſmall. 25 
M 2 PROPO- 
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PROPOSITION XVI. 
To find the Area of a Sector. 
RULE. 

FinD the Length of the Arch intercepted be- 


tw-en the two Radii, then multiply half that Arch 
by the Radius, and the Product is the Area. Fig. 34 


EXAMPLE. 


War is the Area of a Sector, the Radius 
being 24,5 and the Length of the Arch 62,6? 


62,6 
_ = 31,3 ; then 37-3 * 2445 = = 766, 8, 


the Arca. 
Ir the Length of the Arch was 8 than a 


Scmicircle ; ; then find the whole Circumference, 


and alſo the Length of the Arch wanting to com- 

_ pleat the Circumference, which ſubtracted from 
the Circumference leaves the Length of the Arch 
In the given Sector, the Area of which find as be- 
tore. Fig. 35. 


PROPOSITION XVII. 
To find the Area of a Segment of a Circle. 


RULE. 


FissT find the Center of a Circle, from which 


draw a Radii to the Ends of the Chord, and find 
the Area of that Sector, from which ſubtract the 
Area of the Triangle contain'd under the Chord 


and the two Radii, and the Remainder is the 


Area of the Segment. Fig. 36. 
, ä EXAM- 


ef MENS URATION. 125 


EXAMPLE. 

Surrosk a Segment of a Circle has a Chord- 
Line 24 Inches, and the verſed Sine 9g Inches; what 
bs the Area? 3 
2 = 12, and 12 X 12 = 144, and 55 
= 16, and 16 + 9g = 25, the Diameter (per PR o- 
vos. XIV.) then 2 = 12,5, the Radius. Again, 
| theSemi-chord 12 X 12 = 144, and the verſed Sine 
9X9 = 81, then 144 + 81 = 225, whoſe ſquare 
| Root is 15 the Chord of half the Segment (per Pxo- 

ros. XV.) then 15 X 8 = 120, and 120 — 24 


a 32, the Length of the Arch, half 


z 16; then 12,5 the Radius multiply'd by 16, gives 
200 = the Area of the Sector. 

AGAIN, 12,5 (the Radius) — 9 (the verſed 
Sine) leaves 3,5 the Height of the Triangle made 


| by the Chord and Radii, then —— = 12 X 35 = 42, 


the Area of that Triangle; then 200 — 42 = 158, 
the Area of the Segment. 3 
Tux fame may be done without finding the 
Length of the Arch, by the following Rule. 
MuLlT1PL the Difference between the Radius 
and verſed Sine by 8 times the Radius, and this 
Product ſubtract from 14 times the Square of the 
Radius, from this Difference ſubtract 6 times the 
Square of the Difference between the Radius and 
verſed Sine; and this laſt Remainder divide by 9g 
times the Radius, added to 6 times the Difference 
between the Radius and verſed Sine, and the Quo- 
* tient 
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tient multiply by half the Length of the Chord 
and the Product 4 the Area. 


Take the foregoing Example in order to com 
pare the Methods, viz. 


Tre Chord 24 and the verſed Sine 9, What i; | 


the Area? 
24 __ 
= = = 16, and 16+9=25 and = 12,5, 


9 
the Radius, and 12,5 — 9 = 355» the Difference B 


between the Radius and verſed Sine. 


_ 12,5 X 8 X 3,5 = 350, and 12,5 X 125 * 
395 * 3.5 X 6 = 73,5, then 183755 * 


= 1764. 


AG ain, 12,5 * 9 = 112,5, and 3-5 X 6=2, | 


_ 
37 1338. and 132 


then 1 * 12 = 158, 56176, the Ara; | 


nearly the ſame as by the former Rule. 


PROPOSITION XVII. | 


Having the Diameter of a Circle given, to find itt 


Diameter of another Circle, whoſe Area t 


increaſe or decreaſe by a given Ratio. 
RULE 


MuLTiPLy the Square of the given Circle | 
Diomeres by the intended Increaſe, and out of that | 


Product extract the ſquare Root, which Root vil 
be the Diameter of the Circle required. 


Bu r if the required Circle is to be leſs than the | 


given Circle, then inſtead of Multiplying, way 


— * the : Chord, and 12 * 12 = 144, 1 


8 
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the intended Decreaſe, and out of the Quotient ex- 
tract the — Root. 


EXAMPLE. 


How much muſt that Circle be in Diameter, 
whoſe Area is 12 times as much as a Circle of 25 
Inches in Diameter? 

25 X 25 = 625, the ſquare of the given Dia- 


meter, which multiply'd by 12, the intended In- 
| creaſe gives 7500, whoſe ſquare Root is 86,6 the 


Diameter required ; but had it been to be decreaſed 
12 times, then 5 = 52,0833, whoſe {quare Root 


is 7,237 the Diameter of a Circle, whoſe Area is 
a twelfth. Part of the Area of that Circle whole 


Diameter: is 25. 


PROPOSITION Iv. 
To find the Area of compound Figures. 


Ficures are faid to be compound, when the 


| Sides thereof conſiſt of both right and curved Lines, 


and how to find the Area of ſuch Figures; the 
Way is, to every Curve Side draw a Chord, and 


then the Figure [excluſive of the Segments contain'd 


under the Curve Line and Chord] will be reduced 
to a right-lined Figure, whoſe Area find as directed 
in PRop. VIII. to which, if the Area of the Seg- 


ments (found as per Prop. XVII.) be added, the 
dum will be the whole Arca, Fg. 37. 


EXAMPLE 
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EXAMPLE. 


SuUuPPosE a Cloſe of five Sides, two whereof 
are the Arches of Circles ; now the Chords being 
drawn, the Figure will be a five - ſued right-lined 


Figure, which being (by Lines drawn) divided into 


a Trapezium and a Triangle; in the Trapezium 
the Diagonal is 7 Chains, and the Sum of the Per. 
pendiculars 67 Chains; in the Triangle the Baſe is 
4 Chains, and the Perpendicular 6 Chains ; in one 


Segment the whole Chord is 6 Chains, and the 


Chord of half the Arch is 34 Chains; in the other 


Segmet the whole Chord is 4 Chains, and the Chord 
of half the Arch is 21 Chains; what is the Area of 


this Figure ? 

Firft, 2 = 3.5, then 3,5 X 6,5 = 21,75, the 
Area of the Trapezium ; per Proe. VI. 
Secondly , = = { then 3X 4 = 12, the Area 


of the Triangle; per PR OP. II. 
Thirdly, In the firſt Segment the Cord of half the 


Arch is 3, 5, and half the whole Chord is 3, then 
3»5 X 3,5 = 12,25, and 3X 3=9, and 12,25 


— 9 = 3,25, Whoſe ſquare Root is 1,8 the verſed 


Sine, then 2 . and 5 ＋ 1,8 = 6,8, and 
6,8 


1,8 


—— = 34 the Radius, and 3,4 — 1,8 = 1,6, 


the Difference between the verſed Sine and Radius ; 

then 3,4 Xx 8 X 1,6 = 43.52, and 3,4 X 3, 4 X 14 

= 161,84, and 161,84 — 43,52 = 118,32, wy 
| I, 
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1,6 X 1,6 XK 6 = 15, 36, and m_ — 15,36 
| = 102, 96, and 3,4 X 9 = 30,6, and 1,6 X 6 
| = 9.6, and 30,6 + 9,6 = 40,2, then .. . 


4 0, 2 
= 2,5 6, &c. the Area. . 
" Frurthly, In the ſecond Segment the Chord of 


half the Arch is 2,5 and half the whole Chord 


— + * *then 2,5 X 2,5 = 6,25, and 2X 2 = * 
8 and 6,25 — 4 = 2,25z whole ſquare Root is 1,5 


the verſed Sine, then 3 2,0, and 2,6 + 1,5, 


= 4,16, and 22 2,083, the Radius, and 2,08 
— 1,0 = 1 the Difference between the Radius 
and yerſed Sine, then 2, 8g X 8 X , 583 = 9,72, 
and 2,083 X 2,083 X 14 = 60, 7638, and 60,7636 
— 9,72 = 51,0416, and ,583 Xx ,583 X 6 
=2,0416, and 51,0416 — 2,041 = 49, and 2, 8; 
X 9 = 18, 75, and 5, 83 & 6=3,5, and 18,75 
1 ue, then 47 3j =2,2 the Area, ten 
21,75 + 12 + 2,56 ＋ 2,2 = 38,51 ſquare Chains, 
and 10 ſquare Chains being 1 Acre, therefore the 
Area of the Cloſe is 3 Acres, 8 ſquare Chains, $ 
ſquare Poles, Sc. 


ser. 


— ——— —„— 
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SECTION IX 


PRACTICAL QUESTIONS. 


JF what has been already faid be well confer 


and underſtood, the Buſineſs of ſuperficial Mea- 


ſuring ſo far as a right Line and a Circle is con- 
cern'd, muſt needs be very eaſy and familiar, and 
therefore I think there needs no more be ſaid on ths | 
Subject; but before I cloſe this Part, I will infet | 
a few Queſtions to exerciſe the young Meaſurer | in | 
the Buſineſs already done. | 


QUESTION * 


A RovuND Pillar 7 Inches over, is ſufficient to 
carry a certain Weight, of what Diameter is the 


Column that contains 10 times the Stone on the 
ſame Length ? 
TX Y X10 5-400, . ſquare Root is 


22,135 Inches, the Diameter as required. 


QU ES TI ON Il 


AB EWER hath a Ciſtern which is filbd by | 
three Pipes, each of 3 Inches bore in a certain 
Time, of what Diameter muſt the Bore of that 


. 9 


89898 


8 
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Pipe be that in the ſame time will throw him in 
2 times as much Water? | 
Tax Quantity of Water thrown in being as 
| the Squares of the Diameters, therefore 3 X 3 X 3 
* 2,5 = 67,5, whoſe ſquare Root is 8,215 Inches, 

&c, the Diameter ſought. 


QUESTION m. 


surrosk a Yard of Cable 9 Inches in Compaſs 
| weighs 22 th, what will a Fathom weigh of that 

\ | 9g Inches in Diameter? 5 

| 1 Circumf. : ,z1831 Diam. : : 9 Circumf. 

: 2,86479 Diam. whoſe ſquare is 8, 2066, Sc. 


| then 8,2066: 22 W:: 81 (0 X 9): 217,14, which 


X by 2, gives 434,28, the Weight ſought, 


QUESTION Iv. 


I wanT in a Garden a Circular Pond, that 
Hall juſt take up half an Acre, how long mutt 
the Chord be that will ſtrike the Circle? 
Tus half Acre contains 2420 ſquare Yards, 

therefore 1 : 1,2732 :: 2420: 3081,2408 ſquare 
of the Diameter, whoſe ſquare Root is 55,5 the 
Diameter, the half of which is 27,75 Yards, the 

Length of the Line fought. 


QUESTION 
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QUESTION v. 


AGREED for an Oaken Curb to a reund Well, 


8 d. per Foot ſquare; the Breadth of the Curb 
to be 7; Inches, and the Diameter of the Well 
within the Brick-Work is 34 Feet, what will be the | 


Expence? 


31 F. = 42 In. then 42 X 42 X „7854 
= 1385,4456, the Area within the Curb. 
42 + 7,25 + 7,25 = 56,5, then 56,5 X 565 | 
X „57854 = 2507,19315 the Area of a Circle equal 
the Area of the Well and Curb, then 2507, 19315 


— 1385, 4456 = 1121,74755, the Area of the 
Curb; now 84. = oz l. therefore as 144 : z 


1121,74755 5259671 J. —35 5. 24 d. the Expence | 


ſought. 
QUESTION VI. 


I wouLD hare in a Garden a circular Pond 


with a circular Iſland in the Middle thereof ; the 
Diameter of the Pond muſt be 100 Yards, and the 


Circumference of the Iſland the fame ; what will the 


digging the Pond come to at 18 d. per Foot ſquare 
on the Surface? 5 

I10o X 100 X ,7854 = 7854 Yards, the Ara 
of the Pond and Ifland ; 100 X 100 X ,07958 
= 795,8, the Area of the Iſland; then 7854 
— 725,8 = 7058,2 Yards, the Arca of the Pond 
= 63523,8 Feet; then 1: ,o75 Il. :: 634238 


4764, 285 = 47641. 5 5. 81 d. 


QUESTION | 
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QUESTION VIL 


SupposE the Expence of paving a Semicir- 
| cular Plot, at 2 8. 4 d. per Foot amounted to 10 /. 
what is the Diameter thereof? 5 
| 26. 44 „i, and if „16 . 1 Z. : : 10 
577141 the Semicircle's Area, and 65, 7 141 X 2 


| = 11, 4285 the Circle's Area; then 1: 1,2732 


| +: 17,4285: 218,26285713, whoſe ſquare Root 
v 14,7734 the Diameter ſought 


QUESTION vm. 


SuPPosE St Fames's Square to be 180 Yards 


1 long and 150 Yards broad, in which there is an 
| Oagonal Gravel Walk, one of whoſe S'des is 
(fuppoſe) 28 Yards ; what did the Paving the reſt 


with Purbeck Stone come to at 3 s. 6 d. per Yard ? 
= f 180 X 150 = 27000 Yards, the Area of the 


28 X 28 X 4,828427 = 3685,486768 Tat. the 
Area of the Octagon. 


Tagen 27000 Yds. — 3685,486768 = 


23314,513232 Yds. what was paved; and 17. 
175 l. :: 23314,513232 Yds. : 4080, o398 156 J. 
| =4080 l. 00s. 91 d. the whole Coſt. 


QUESTION 


, 
i 
' 
1 
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QUESTION N. 


Wua r is the Area of the Segment of a Circle | 
whoſe Diameter is 50 Inches; ſuppoſing the Section 


made 14 Inches from the Center ? 
50 


the Chord, per Pro. XIV. 


= 25, the Radius, and 25 — 14 = 11, the 
verſed Sine. Then 25 X 25 = 625, and 14 Xn, 
= 196, and 625 — 196 = 429, whole ſquare Root 
is 20,7, Cc. and 20,7 X 2 = 414, the Length of | 


V 


AGAIN 25X 8 X 14 = 2800, and 25 X 25X14 | © 


=8750, and8750—2800==5950, and 14X 14 X6 | 


=1176, and 5950 — 1176 = 4774, the Dividend. 

AGAIN, 25 X 9 = 225, and 14 Xx 6 28 
and 225 + 84 = 309, the Diviſor. 
4774 
309 


QUESTION X. 


Taree Men bought a circular Cheeſe, 14 
Inches in Diameter, which coſt them 7 s. 64, 
whereof A pays 1. 4d. B25. 10 d. andCys 
4 d. now they agree that it ſhall be divided from 


the Center to the Circumference ; that is, it ſhould be | 


cut into three Sectors, the Area of which ſhould bear 


the ſame Proportion to each other, as the Price each 
Man paid ; what Part of the Circumference will fall | 


to each Man's Share, together with the Areas? 
14 * 14 = 196, and 1: ,7854 :: 195: 153,838 
the whole Area, 


Ss >SS:8288 IE E Pr 


= 28,317, and 28,317 X 20,7 | 
= 386, 1619, the Area ſought, per Pror. XVII. 


7 1. 64 | 


w—_— — wy 0» ww v - 7 —- 
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74. 6 d. = 5375 1 2,4 25. 10d. 

2 51416 J. 35. 44. = 187. 
375: 153.8384 : : ,of : 27,349, A's Area. 
1375 : 153-8384: :,1416: 58,1167, Sc. B*sShare. 

„375: 15348394 : : „16: 68,372, &c. C's Area, 
As 1: 3,1416: : 14 : 43,9824, the whole Cir- 


cumſerence. Then 153,8384 : 43,9824 : : 27,349 


: 7,819 Circumference of A's. 153,8384 : 43,9824 
:: 58,1167 : 16,620 Circumſerence of B's. 153, 8384 


| : 43,0824 :: 68,372 : 19, 547 Circumſerence of C's. 
| Bit the Circumference of each Man's Part may 
| more eaſily be found, thus: as ,375 : 43,9824 
2 off: 5,819, A's Part of the E 


ircumfercnce, 
375: 43,9824 : : „1418: 16,62, B's Part, ,375 


43,0824 :: ,16 : 19,547, C's Part of the Circumf. 


QUESTION X. 
A, B, and C bought a Grinding-Stone of 21 


| Taches in Diameter, each paying a third Part; what 


Part of the Diameter muſt each grind down ? 

Tax1s Queſtion is anfwer'd by reckoning each 
Man to grind away one third of the Area. 

21 X 21 X ,7854 = 346,3614, the Area, and 


——— = 115,45 38, each Man's Area, which 


| faken from the whole, leaves 2 30, 9076, the Arca 
of the Circle remaining, when one Man has ground 


way his Share, Then 1: 1, 2732: : 230, 9076 
293,99 155632, whoſe ſquare Root is 17,1461, 


the Diameter of two Mens Shares next the Center. 


Again, 1: 1,2732 : : 115,4538 : 146,99577816, 
whoſe Root is 12,1241, the Diameter of one 


Man's Share next the Center. Then 21 — 17,1461 


= 3,8539, the firſt Man's Part; and 17,1461 
= 12,1241 = 5,022, ths ſecond Man's Part; and 


the third 12,1241. i 
; * QUVESTION 
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QUESTION xn. 
ON a fair Country Green there once did ſtand, 
A circ lar Rail about a Piece of Land : 
| The greatet Part & the Rail is now quite gone, 
And the Ground-Plot defac'd it flood upon; | 
But by what's left, I can find the Chord-Line, 5 
And alſo get the Length &the verſed Sine; | | 
The Chord- Line's 40 Yards the ather's 9. 
Noto I have order d a new Rail be made, 
Alſo a cir lar Walk within be laid; 7 
Il hoſe Breadth's twelve Feet; ; the Price agreed i s | 
5 „ an; | 
Fer one Yards Length &the Rail to be 1 Craun; _ 
And far ene Square Yards of the Gravel May, 1 
Ito the Workman Eighteen Pence muſt pay; 1 
New tell to me the 5 Expence I pray? ; 
— =20, and 20 X 20 400, and *— = 444, 1] 
and 44,4 + 9= 53,4, the Diameter of the Rail, | 
1: ,1416 :; 5534 167,90 10, or 167,9, de 


Conn, or Length of the Rail ; 53 | 
79 
X 


, or 26,74 X 83,95 = 2243, 330%, Areae 1 


the qd Circle. 12 Feet = 4 Yards, and 4 1 


Xx 2 =8, the Walk's Breadth doubled. 53,4 —8$ 
= 45,4, the Diameter of the inner Circle of the 
Walk, and 45,4 X 45, X 47854 = 1621, 90713, 
the Area of the inner Circle, and 2243, 3305 
— 1621,9971317 = 621,333424, the Walk's Area, 
5 5. = ,25 J. then 167,9 X „25 J. = 41,974l 
= 41 J. 195. 54 4 the Price of the Rail. 184. | 
=,07 5 J. then 621,333424 X ,075 = 46,60c00683 | 
| J. 12 5. the Walk's Price; therefore 41,974 
4. 26.6 88,574. = 884, 11 5. 53 4, the whole | 
3 . 
e oF 3 
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| 


or 
8 O 1 D 


MEA UR EMENT. 


PART ww 


- — 


[+ SHALL ferft 3 down the neceſſary Defini- 
tions ; ſecondly, give the common Methods of 
meaſuring Timber ; and thirdly, give the Methods 
whereby the Solidity of various Sorts of Figures are 


SECTION I. 
DEFINITIONS. 


I. A $0L1D is a Figure contained under three 
Dimenſions, viz. Length, Breadth, and Depth or 


Thickneſs. 


II. APR Is M is a ſolid, whoſe Sides are Parallel 


„ of more properly the Lines bounding the Sides are 


el to each other) as are alſo the Ends. 
Es - III. A 
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III. A Curt is a Priſm that hath equal Length, 

Breadth, and Depth [ſuch a Figure as a Die] and 

5 . contain'd under ſix equal ſquare Planes. Plate 2, 
TE. 1. = 


IV. A PARALLELOPIPEDON is a Figure that | 
| hath it's Sides bounded or included within four |. 
equal Parallelograms, and two ſquare Baſes or | 


Ends. Fig. 2. | : 

V. A CYLINDER for Solid like the Roling. 
Stone of a Garden] is only a round Priſm, having 
the Baſes or Ends perfect Circles. Fig. 3. 


VI. A PyRAMID is a Solid, whoſe Baſe is 2 
Polygon, and the Sides are Triangles, whoſe Tops 
all meet in a Point; which Point is called the 


Vertex of the Pyramid. Fig. 4. 


VII. A Cont is a Solid ſtanding on a circula | 
| Baſe, and tapereth away to a Point called its | 

Vertex, in ſuch a Manner that all Lines from the | 
faid Vertex along the ſlant Surface are ſtrait lines. 


Fig. 5 


VIII. A SpHERE or Globe is a Solid bounded | 
within one regular Surface, and is formed by | 
turning a Semicircle about it's Diameter. _— The | 
Diameter of a Sphere is called it's Ax:s, and s | 


equal to the Diameter of the generating Semi- 
circle, Fig. 6. 


IX, Ir the ſmall End of a Pyramid or Cone 


be cut of, the Remainder is called a Fruffum; 
and the Fruſtum of a Sphere is any Slice cut 


from the whole Sphere; and if a Fruſtum of 2 
Pyramid or Cone be cut thre? diagonally, from the | 
Extremity of one Side at the leſſer End, to the Ex- | 


tremity of the Baſe on the other Side, each of thek 


Pieces is called a Hoof, or an Ungula, that being tie | B 


greateſt which has the greateſt Baſe to it. 


_ — 


W tn © tk © OG = 


2 k wt L a. A. 44 


ef MENSURATION. 139 


SECTION I. 


PROPOSITION 1 
Fo meaſure round Timber by the common Method. 


RULE. 


Tak the Length of the Tree in Feet and 
Inches; then with a ſmall Cord or Chalk-line 
girt the Tree at an equal Diſtance from each End; 
one fourth Part of the Circumference is called by 
Artificers the Girt, and is (by them reckoned) the 


| Side of a Square whoſe Area is equal to the Area 
of the Tree, ſuppoſing it to be cut through in 


the Place where it was girted ; then multiply the 
Square of this Girt by the Length of the Tree, 


| and it gives the Content. 


War is the ſolid Content of a Tree, whoſo 
Compaſs is 32 Inches, and the Length q Feet? 


* = 8 Inches the Girt, and 8 Inches ,þ Foot. 


AX = f, and j * 9 = 4 Feet, theSolidity, 


EXAM- 
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EXAMPLE I. 


Wu ar is the ſolid Content of a Tree whoe | © 


Length is 31 Feet, and the Girt 16 Inches ? 14 
16 Inches = 1,7 Feet. 1, 3 X 1,3 X 31 = 54,0 ]. 
Feet, the Solidity. rs . 


Sur rosk a Piece of Timber 93 Feet long, and | | 


39 Inches in the Girt; what is the Solidity ? 43 

| 39 Inches = 3,25 Feet. Then 3,25 X 3.5 
i * 9,75 = 102, 984375, or 103 Feet, nearly. 

EXAMPLE IV. 

wur is the Solidity of a Tree whoſe Girt» Bb 

un Inches, and the Length 40z Feet? 1 

11 Inches = 9g Feet. Then ,9 1 X 9 

X 40,5 = 34, 04475 Feet, or 34 Feet, near. 

EXAMPLE V. 


A. Tx whoſe Girt is 31 Inches, and. the 
Length 24 Feet; what is the Solidity ? 11 

31 Inches 2, 583 Feet. Then 2, 583 x 2,5833. 
X 24= 160,16 Feet, the Solidity. 4h 

TrovGH: this Method for it's Eaſe is com- 
monly made Uſe of by Artificers, yet it is abſo- II 
lately falſe ; for the fourth Part of the Circum- I 
ference of a Circle cannot be equal to the Side 
of a Square whoſe Area ſhall be equal » 
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| © Area of that Circle: For if the Circumference 


© of a Circle be 1, the Side of a Square of equal 
Area to that Circle will be ,2821 ; whereas by the 


I © falſe Method of the Girt it is but ,25 ; there- 
i & fore, 


| MvuLTiIeLy the Compaſs of the Tree by 
52821, and it reduces it to the Side of a Square 


] of equal Area with a Circle whoſe Circumference 
zs equal to the Tree's Compaſs, which Side ſquare, 


- and multiply the Square by the Length, and it 
gives the true Content, or Solidity, = 

' TAaKE the ſecond of the foregoing Examples, 

in order to compare the Difference of the Me- 
thods, v:z. 5 3 

J Tre Length 31 Feet, and the Girt 16 Inches; 
| what is the Solidity ? os 

16 X 4=64 Inches, which is 5, 3 Feet, the Com- 

paſs. Then 5, 1 X ,2821 = 1,5045z Feet, the 


| Dice of a ſquare Equal. And 1, 50453 X 1, 50453 
NX 31 . 70,172, Cc. the true Solidity. But by 


the common Way the Solidity is 55 Feet. There- 


| fore 70, 72 — 55 = 15,172 Feet, & c. a Diffe- 
A}; rence too conſiderable to be neglected. 


Tux Solidity would be nearly the fame, by ſayins 
o: i to 14: : ſo is the Solidity founa by the 
| common Way: to the true Solidity. 

On che Solidity may be thus found. 
Mor rirrv the Square of the Compaſs by 


| ,07958, and this Product by the Length, will give 


the Solidity required ; for ,07958 is the Area of a 


1 ' Circle whoſe Circumference is r. 


TAkE Example the fifth, viz. A Tree 24 Feet 
| » and Girt 31 Inches; what is the Solidity ? 
> Dy the common Method the Solidity was 
© found to be 160, 18 Feet; then, 5 

| g Nut, 
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Firſt, To find the true Solidity from the err. 


' neous = 
11: 160, 18: 10860 &c. The Solidity, 


Secondly, By the Square Equal to the Tree, | 


W 7 


31 X 4 = 124 Inches, and 124 Inches = 10% 


Feet, the Tree's Compaſs. 


10,3 X 2821 = 2,9150z, the Side of the Squar 


Equal. 


2,91503 X 2,91503 X 24 = 203,93806409, | 


'Solidity. 


Thirdly, By the Area of a Circle whoſe Cir. | 


cumference is equal to the Tree's Compaſs. 


10, X 10, 3 X „07958 X 24 203, 9370. 


the Solidity. 
Henk the Anſwer turns out almoſt 204 Feet, 


that either of the two latter Methods be uſed. 
EXAMPLE vi 


N the 
and the Compaſs 87 Inches ; what is the 
Firft, By the Square Equal. 
87 Inches = 7725 Feet. 


lidity? 


THEN, 7,25 X 2821 = 2, 45225, the Side 


of the Square. 


AND 2,045225 X 2, 045225 = 4,1829453. F 


the Square Equal. 


Secondly, 5 X 7,25 K ,07958 = = 4,8292 


the Circle 


Now either of theſe multiply'd by the . | 


you the Solidity, 


Tar 


by theſe three different Methods; but I ach 


” © „ Q.. 0 -n HQ - 


Length of a Tree to be 36,9 Fer 


e 


EUS eee 


Tuus the Circle equal, wiz. 4, 18292375 
x 36,75 = 153,7224478125 Feet, the Solidity 
ought. 


8 the Circle Equal in moſt Operations 


is found with leſs Trouble. 
Wuk rough Timber (that is, Timber with 


the Bark on) is to be meaſur'd for Sale ; there is 


generally ſome Allowance made for the Bark or 
Rind, which is one tenth Part of the Circum- 
ference ; that is, ſubtract „1 (one tenth) of the 


Tree's Compaſs, from the Compaſs, and it re- 
duces it to ſuch a Compaſs, as the * (among 
whom this Method is uſed) ſuppoſe hath no Bark. 


But this Rule is only uſed in the Allowance for 
Oak-Bark : for the Allowance for Elm, Beach, 


Ah, &c. muſt be ſmaller. 


Ip a Tree have any Branches that meaſure two 


Feet in Compaſs, ſuch Branches are called Timber 
ud their Solidity is to be computed, and added to. 
| that of the Tree. 


EXAMPLE VI. 


THEtRE is a Tree, whoſe Length is 18 Feet, 
Compaſs 3x Feet, and hath two Boughs, the Length 
of one 10 Feet, and Com oh 23 Pk and the 
Lan of the echur s 13 Fa and Orient 5 ths, 
and being Oak, there is an Allowance to be made 


* br Bark; | what i the Solidty of the whole 
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* = 35 


144 2 EATISE 
== = ,35, and 3,5 —, 35 = 3,15. 

2 

„25, and 2,5 — 25 = 2,25, 


So 3,15, 2,25, and 1 Sees 


paſſes without Bark. 


THEN, 3,15 X 3,15 N 07958 * * 


= 14,211, Sc. the Tree's Solidity. 


AND, 2,25 X 2,25 Xx , 07958 X 10 gen 


_ Se. the firſt Bough's Solidity. 


AN p, t, B X 1,8 & ,07958 X 12= 3,094, &. 


the ſecond Bough' sSolidity. 


THEN, 14,211 + 4,027 ＋ 3,094 = 21,33 l 
Solidity. 


Feet, the whole 


THe foregoing Method of girting the Tree at | 
equal Diſtance from each End, is only to be 
ud when the Tree is nearly of the fame Thich | 


neſs in every Part; but if it be very 


| Number of irts (which i is thought by ſome) wil 
give the mean 11 — indrcg 
Note, Tus Buyer hath Liberty to gird 


the 
Tree any where between the Middle and the | 


Ground. End if he chuſes it. 


EXAMPLE. 


the Method then, is to gird it in ſeveral Place, 
(as many as is thought neceſſary) and the fever | 
t r, and their Sum divide by the 


Pd 


2 ® #t=# Fs” .' 1 ® > _ Nt 
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EXAMPLE. 


CyuPpPosE a Tree to be fo irregular, that it is 


thought neceſſary to gird it in four ſeveral Places; 
yay kr Compal: is 5,5 Feet ; the ſecond is 4,7 


Feet; the third is 3,6 Feet, and the Fourth is 
4,2 Feet; the Length is 15 Feet; what is the So- 


nity thereof ? 0 
5⁵5 + 47 + 3,6 ＋ 42 =. 10. and YL 


| = 4,5 Feet, the mean Compaſs. 


THEN, 4,5 X 4,5 X 307958 Xx 15=24,17 3925, 


the Solidity. 


Ir at any Time you would know how many 


| Loads there are in any Quantity of Timber ; 4 
find the ſolid Feet as before directed. Then if 


the Timber is hewn, divide the Feet by 50, gives 
the Loads; but if the Timber is unhewn, divide the 
Feet by 40, gives the Loads. 

For the Meaſurers ſay that the Allowances 
given to 40 Feet of rough Timber, makes it equal 
to 50 Feet of hewn Timber, which is accounted 


| to weigh a Ton or 20 hundred Weight, and ſo 


much is reckon'd a Cart Load. 


WHrarT has been already done, only concerns 
Timber, whoſe Ends are equal, or nearly fo ; but 
in the Books of Menſuration there are other Sorts 


of figur d Timber conſidered ; ſuch as unequal 


wund Timber; ſquar'd, or unequal {quarc Timber 
the common Methods of calculating the Solidity 


of ſuch Timber is as follows : 
Firſt, Or ſquared Timber; that is, ſuch Tim- 
that when the Sides are hewn away, they are 
parallel, and the Areas of the Ends arc equal; all 
ich Timber is meaſured chu: 


O FIND 
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Fixp the Area of one End, which Area mul. 


_ tiply by the Length of the Timber, and it gives the 
Solidity. 4 
Secondly, Or unequal ſquared, and unequal round 
Timber; that is, ſuch Timber, that when hew'd 
into Form, have the Areas of their Ends unequal, 
that is, when the Dimenſions of the Figure at one 
End are different from thoſe of the other End. 
Tux common Methods of meaſuring ſuch Tim. 
ber is; by finding a mean Girt as before di- 


Bur if ſuch Pieces of Timber are the Fru- 
ſtums of Pyramids or Cones, they had much better 
be meaſured as ſuch, by the Rule hereafter given; 


and therefore I think it needleſs to give any | 


Examples, or fay any thing more of them in 
this Place; for the Directions and Examples 


already given, take in all the Caſes that can poſſibly + 


occur in the four Varieties, viz. Equal and Un- 


equal, Squared, or Round; and otherwiſe than 
which, Meaſurers in their calculating the Solidity | 


of Timber very ſeldom conſider. 


, 
1 


1 


3 
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SECTION III. 


| of divers R1GuT-LINED and Cixcvl AR 
FiGuREs. 


PROPOSITION n. 
To find the Seldity of any Prin. 


RULE. 


F — 4 the Area of the Baſe (or one End) ach 
Fw * by the Length, and it gives the 


EXAMPLE I. 


WHarT is the Solidity of a Cube whoſe Side i is 
12 Inches? 


I2X 12 = 144, the Area of the End, and 144 
X 12 = 1728, the Inches in a ſolid Foot. 


EXAMPLE l. 


Wuar i is the Solidity of a Block of Marble, 
whoſe Length is 10 Feet, Breadth 54 Feet, and 
Depth 31 Feet? 

3.75 X 3,5 = 20,125, the Ama of the End, 
and 20,125 X 10 201, 25 Feet, the Solidity. 


O 2 _ EXAMPLE 
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EXAMPLE NI. 


War is the Solidity of a Triangular Priſm, 


whoſe Length is 18 Feet, and one Side of the | 


equilateral Baſe is 14 Feet? 


In the Table of Pxopos. VII. of Superf. Meaſ, 
the Area of an equilateral Triangle, whoſe Side is 


- is 5433014 therefore, 1,5 * 1,5 X 433013 
2 97427925, the Area of the End. 


THEN, 97427925 X 18 , 5370265, the 


Solidity, 
EXAMPLE VV. 
Wrnar is the Solidity of a Cylinder, whoſe 


Length is 5 Feet, and the Diameter of the Baſe, | 


| 


wn 2 Fett? ip. 

2X 2 X,7854 = 3,1416, the Area and 3,1416 
X 5 = 15,708 Feet, the Solidity. 

IT is cuſtomary in the Books of Menſuration, 
to give a Rule ſeparate, for the working of each 
of the foregoing Examples; but I do not fee the 
Neceſſity of it, as they all fall under one Defi- 
nition, and may be wrought by one ſingle Rule, 
vi. the foregoing one. e 
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PROPOSITION m. 


| 0 find the Solidity of any Pyramid or Cone. 
(Fig. 4, 5.) 


KY LK 


| Fin p the Area of the Baſe, which Area mul- 
| tiply by one third Part of the Altitude, and it 
| gives theSolidity ; becauſe every Pyramid or Cone 
z one third Wo Priſm of the ſame Baſe and Al- 
titude, 


EXAMPLE I. 


Wear is the Solidity of a P yramid, whoſe 
Height is 24 Feet, and the Side of it's ſquare Baſe 
3X 3=9, the Area of the Baſe. 


Ax p, 3 — 8 =; of the Height. 
Tzu, X 8 = 72, the Solidity ſought. 
EXAMPLE II 


WHAT is the Solidity of a Pyramid whoſe 
He'ght is 15 Fect, and one Side of it's Hexagonal 
Baſe is 18 Inches? 
In the Table to Prov. VII. of Superf. Meaf. 
the Area of a Hexagon, whoſe Side is 1, * 


Aer r 


B a 

HEN, 1,5 X 1,5 X 2, 5980 6 = 558456 I, 
r 
| Tuaexn, 5,845671 XK == = 29,228355, the 


Solidity, 


O3' EXAMPLE 


. ww a | 
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EXAMPLE i. 


WHAT is the Solidity of a Cone, the Diameter 
— _ Baſe is 18 Inches, and the Altitude 15 
eet 


138 Inches = 1,5, and 1,5 X 1,5 X 7850 
re eee 88 


Ax p, > - = 5, the Height. 


ban, 1,767 15 * 52 8.83575 Feet, Selb 
lidity, | 


RO POSITION w. 
To find the Superficies of any right Cylinder. 


RULE. 


Mul r II v the Circumference of the Baſe by 
the Length, and the Product is the Curve Super- 
ficies, to which add the Area of each End, and 


the Sum is the whole Superficies. For the Curve 


Superficies of every right Cylinder is equal to the 
Area of a Parallelogram, whoſe Length is equal to 
the Circumference, and the Breadth equal to the 
Height or Length of the Cylinder ; for the Length 


multiply'd by the Breadth, gives the Area of the | 


Pam ; and if this Parallelogram be circu- 


larly bent, till the two bounding End-Lines meet, 


it will form the Curve wad the Cylinder, 
EXAMPLE | 


2 E =” 


2. g. o0 4 8 
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EXAMPLE. 


WHAT is the Superficies of a Cy linder whoſe 
Circumference is 100 Inches, and the Length I4 
Feet ? 

1000 Inches = 8, 3 Feet, and 8,3 X 14 = 116, 
Feet, the Curve Superficies. 
3, N 8, & , 07958 X 22 11,053f, the Arcs's 

| of the Ends. 


Tu EN, 116, + 17,0537 = = 12 700 204, the 
Superficies, 


PROPOSITION V. 
To find the Superfiies of any right Cone. 
RULE. 


* irn the Length of the flant Side by 
half the Circumference of the Baſe, and it gives 
the Curve Superficies ; to which add the Area of 

the Baſe, and it gives the whole Superficies, 
For the Curve Superficies of every right Cone 
z equal to the —4 of a Sector ay a Circle, 
| whoſe Radius is equal to the flant Side of the Cone, 
and the Sector Arch, equal to the Circumference 
| of the Cone's Baſe. * the Seftor's Radius mul- 
| tiply'd by half it's Arch, will give it's Area; and 
if the Sector be circularly bent, till the Radii co - in- 
- will form the Curve — of the 


EXAMPLE 
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EXAMPLE. 


| _ WararT is the Superficies of a right Cone 
whoſe Circumference at the Baſe is 24 Feet, and 
the Length of the flant Side 32 Feet? 


32 X = = 384, the Curve Superficies, 


Ax p, * * 24 X 207958 = = 45,93808, the 
Area of the Baſe. 


TEN. 384 + 45,93808 = = 429.9 808, the 
whole Superficies. 5 : 


PROPOSITION "is 


5 To find the Solidity 7x Frm of Dre | 


(Peg. 7.) 
RULE. 


Mo LTI Iv the Sides of the greater and leſſer 


Ends together, and to the Product add one third | 


of the Square of the Difference of thoſe Sides, 
which reduces the Ends to the Square of a mean 
Side; which Square multiply'd by it's proper Mul- 
tiplier, taken out of the Table of Polygons Areas, 


(Page 106) will give the mean Area, which multiply | | 


by the Fruſtum's Length gives the Solidity. 


EXAMPLE | 


i. 2 - 


| 
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EXAMPLE I. 


WHAT is the Solidity of the Fruſtum of a 
ſquare Pyramid, one Side of the greater End 


| being 18 — that of the leſſer End 15 Inches, 
and the Height 5 Feet? 


18 Inches = 1,5 Feet, and 15 ths = 1,25 Feet. 
Tukx, 1,5 — 1,25 = 525, and „25 X 25 


25,0625, and * DE = ,0208z = 7 of the Square 
| of the Side's Difference. 


Ax p, 1,5 X 1,25 = 1,875, and 1,875 
+ ,0208F3 = 1, 89583. and 89583 Xx 5 


9-479 15 Feet, che Solidity ſought, 


EXAMPLE II. 


Wu ar is the Solidity of a Hexagonal Pyramid's 
Fruſtum, the Side of whoſe ſquare End is 3 Feet, 
_=_ the leſſer End 2 Feet, and the Length 12 

eet? 

3—2 21, and 1 X 11, and f= of 


| the Square of the Side's Difference. 


AnD 3X2=6, andb+,z=6,z, and 6, 


X 2,598076 (the Area of a Hexagon, whoſe on 


is1, Page 106) the Product is 16,4544813, the 


And 16, 4544813 X 12 (the Length) gives 


197,453776, the Solidity required. 


F a Pyramid's Fruſtum's Ends be of any other 
Figure than that of a regular Polygon. Firſt find 
the Side of a Square, whoſe Area ſhall be equal 


| to the Area of the greater End, and the ſame for 


the leſſer End; and then work as the foregoing 


Rule direct. 90 PR O- 


Lo — 
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PROPOSITION VI. 


To find the Solidity of the Fruſtum of a Cone, 


RULE. 


e the Sum of the Squares of the Diameter of | 


the End, add the Product of thoſe Diameters; 


multiply this Sum by x of the Height, and this Pro- 


duct by ,7854, and it gives the Solidity. Fig. 8. 
| Nate. Tuis Rule will ſerve for the Solidity of 


the Fruſtum of a Pyramid, omitting the Multi 


plication by . 7854. 


AND the Rule given for a Pyramid will feve tis | 
a Cone, multiplying the Reſult given * that 


Rule by ,; 54. 
EXAMPLE. 


War is the Solidity of the Fruſtum of 2 
Cone, the Diameter of the greater End being 4 


Feet, that of the leſſer End 2 Feet, and the Alti- 
tude q Feet? 


4X 4= 16, and 2 X 2 =4, and 16 + 4 =20, 


the Sum of the Squares of the Diameters. 
4 X 2 = 8, the Rectangle of the Diameters. 


Ax p, 3 232 of the Height. 
20 ＋ 8 = 28, and 28 X 3X 17854 = 65,976 | 


Feet the Solidity. 


By theſe two laſt Propoſitions ſhould all * 
ſquared or round Timber be meaſured ; for moſt 
Tres 


. ew. RNS a Aa. wa 
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Trees being bigger at the Ground-End than at the 
other, may be conſidered (when firſt cut down, and 
the Branches lopt off) as the Fruſtums of Cones ; 
| and if the Sides are cut ſquare (or ſquariſh) they 

may then be conſidered as the Fruſtums of Pyra- 
mids, and conſequently in either Cafe, they ſhould 
| be meaſured according to the Figure they repreſent, 

ing them to be regular; but if the Difference 
the Ends be ſmall, there is no need of having 
' | Recourſe to any other Directions than thoſe given 
in the firſt Propoſition; but as all Pyramids and 
Cones are conſidered as having their Sides perfectly 
ſtrait, moſt Trees will differ from them, by Reaſon 
of the Inequality of their Sides or Girths. 


PROPOSITION VIIL 


| 9% fond the Alitude of am Pyramid or Cone; 
baving the Dimenſions of any Fruſtum of 
that Pyramid or Cone given, 


R U LE. 


Say, as the Difference between the two Dia- 
meters given (if a Cone) or between one Side of 
the greater End, and one Side of the leſſer End, 

' | (if a Pyramid) is to the Height of the Fruſtum, 
ſo is the greater Diameter (it a Cone) or one Side 

| of the greater End (if a Pyramid) to the whole 
— w_—_ 


0 EXAM- 
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EXAMPLE. 


THERE is a Fruſtum of a Cone, the Diameter 
of the greater End is 83 Inches, and that of the 


leſſer End is 54 Inches, and the Altitude is 12 Feet; 
what was the Altitude of the whole Cone ? 


83 — 54 = 29 Inches, which is 2,416 Feet, 
the Diff 


rence of the Diameters, and 83 Inches 
= 6,916 Feet. 


the Height of the whole Cone as required, 


PROPOSITION N. 


To find what Length from the Vertex of a Pyrt- 


mid or Cone will anfewer to any given Solidity 


RULE. 


THrEzn, 2,416 : 322: 6,916 : 34,3448, G. 


Say as the Solidity of the whole Pyramid or 
Cone, is to the Cube of it's Altitude, ſo is any 
given Part of the Solidity, to the Cube of it's 
Altitude reckon'd from the Vertex downwards, 
whoſe Cube-Root is the Length, | 


EXAM | 


or wh 


Of MENSURATION. 157 


EXAMPLE. 


I Have a conical Piece of Timber, the Dia- 
meter of the Baſe is 18 Inches, and the Length 


| 12 Feet; what Diſtance from the Vertex muſt I 


apply the Saw, to cut it into two Pieces of equal 


Soli dity? 


18 Inches = 1,5 Feet. Then 1,5 X 175 * 
X 7854 = 7, o686 Feet, the whole Solidity (per 


Mo N. III.) half of which is 3, 5 343, and 12 X 12 
X12 = 1728, the Cube of the Altitude. 


THEN, 7,0686 : 1728 : : 3,5343: 864, the 


| Cube of the Length of half the Solidity meaſured 
'from the Vertex, whoſe Cube-Root is 9,5, Cc. 


and ſo far from the Vertex muſt the Saw be ap- 


| ply'd to cut it into two equal Pieces. 


PROPOSITION X. 


To ful the Solidity of the Hoofs or Ungule of the 


Fruſtum of a Pyramid, [Tig 7] 
Ir it is of any other Form than a ſquare Py- 


ramid, it muſt firſt be reduced to ſuch, by finding 
the Side of a Square of equal _ Then 


RULE. 


To the Squ of tis Sie of ans End add 


one half, the Rectangle of the Sides of the two 


Ends, and this Sum multiply by one third of the 
Height gives the Solidity. 
P. | Note, 


» AP P. 
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Note. You will have the Solidity of the greater 


or lefſer Ungulze, according to the End of th 4 


Fruſtum you uſe. 
EXAMPLE. 


Tuzxs is the Fruſtum of a ſquare Pyramid, 


one Side of the greater End is 1,5 Feet, the Side | 
of the leſſer End is 1,25 Feet, and the Height is; 


Feet; what is the Solidity of each Ungulz ? 


1,5 X 1,5 = 2,25, the Square of the greater Side, 


And, 1,5 X 1,25 = 1,875, and 27 


4 59375 = 2,5, and 2,5 X 1. = 4,16, the Soli- 
dity of the leſſer Ungulæ. 


AND, 5,3125 + - 9,479 16, the Solidity | 


of the Fruſtum give 

Ir this Example og the Reſult be compared 
with the Example Td the Reſult in PRO. V. you 
will ſee how 6 Reſult of the Work agrees ; for 
there the ſame Example is given to find the Solidity 


at once, which turns out the ſame as this does where 


It is found at two Operations, 


PRO- 


| 9 


| = 39375 | 
and 2,25 + ,9375 = 3,1875, and = = 1, f, then 

3 2875 X 1, = $2325, * 
AGAIN, 1,25 X 1,25 = 1, 5625, and 1,562; | 


A eS SE: 


> - 


> ww eaRN 
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PROPOSITION X. 


0 youu the Solidity of the Hoofs of a Cone“ 


Fruſtum. 


F "ft, For the greater Hoof, Fig. 8. 
R U L E. 


To the Square of the greater Diameter, add 
half the Product of the two Diameters, and to 
this Sum add the Difference of the Diameters ; 
multiply this Sum by the Height, and this Product 


| b 12618, gives the Solidity. 


Seemdh, For the leſſer Hoof, 
RULE. 
To the ſquare of the leſſer Diameter, add half 


| the Product of the two Diameters ; from this Sum 
ſubtra&t the Difference of the Diameters ; multipl 


| this Difference by the Height, and this Produ 


| by 22618, gives the Solidity. 


P> EXAM 
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EXAMPLE. 


8 Turn is a Cone's Fruſtum, the Diameter 
of the greater End is 4 Feet, that of the leſſer 


End 2 Feet, and the Height 9 Feet; what is the | 
Solidity of each Hoof? 


 4X4=16, and 4 X2=8, and = = 4, and | 


4—2=2, then 16 +4 +2= 22, nad 22 X9 
X ,2618 (+; of 31416) = 51,8364, the Solty | 


: of the greater Hoof. 


AGAIN, 2X2 = 4, and 4 X 22 8 and | 


=4, and 4 — 2 = 2, then 4 + 4 =8, ands 
—2=6, and 6 X N ,2618 = 1431372, the | 


736, the | 
Solidity of the whole Fruſtum, whi 2? 2 exaQtly | 
the ſame with the Solidity found by the Rule for. | 


Solidity of the leſſer Hoof. 
AnD, 51,8364 ＋ 14,1372 = f 


finding the Solidity of a Fruſtum, which may be 


een by 1 this with the Example to Pro- | 


POS, 


More. There is a Miſtake in the Rule given in 


W a r D's Young Mathematician's Guide; for the Mul- 
_ tiplication ſhould be by the whole Height, and not by 
one third of the Height as there given. 


SECT | 


Afl 


* D ee of a Bomb-Shell, whoſe 
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SECTION Iv. 

Of a SrneRE and it's Parts. 
PROPOSITION XI. 

To find the Superficies of @ Sphere or Cue. 


[Fig. 6.] 


RULE. 


| MULTIPLY hs ins of bs Os 
Me 


0 


EXAMPLE. 


Diameter is 16 Inches? 
16 Inches = 1, 3 Feet, then 1.3 * 1, X „7854 


| = 1.3962 Feet, the Area of the circumſeri 
Circle. 


AnD, 1, 39625 X 4 = 6, 580g, the Superficies. 

Ox thus : Multiply the Sphere's Axis into it's 
Circumference, gives the Superficies. 

For, 1 : 1 : 7-4 4,1888, and 4, 1888 


ö * 1.3 $25B50f, an before. 


9 PROPO- 
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PROPOSITION xm. 


To find the Solidity of 4 Pere. | 
R UI. E. 


of whoſe Baſe, as alſo iv) Height are each 

to the Sphere's Axis, which Solidity multiply by 
2, and. the Product divide 
of the Sphere; for every 
_ thirds of it + circumſcribing Cylinder. 
On thus: If you ſuppoſe 


Vertices all meet at the Center, ard the Areas of 


now as the Solidity of any one Cone is 


3, gives the Solidity 
here is equal to two | 


whoſe Baſes form e | 


Fin the Solidity of 2 Cylinder the Diamete | 


rn | 
up of an innumerable Number of Cones, whoſe | 


Area of it's Baſe, multiply'd by one third of n 
Height, therefore the Superficies of all the Cone: 


Baſes, multiply% by the one third of the Height of | 


one, gives the Sblidity 
third of the Height of one Cone is one ſixth of 


the Sphere's Axis, and the Superficies of the Baſs | 
equal to the Superficies of 


of all the Cones is 

the Sphere, and the Solidity of all the Cones 

equal to the Solidity of the Sphere; therefore, 
RULE. 


MvuztTiPLY the Superficies of the Sp Sphere by 


one ſixth. of the Axis, and the Product is the | 
4 


Volidiey. 


EXAMPLE 


of all the Cones. But one | 


. * 


> lk«a St _] 2(=&). _£#... Xx 


* = 


=—_ 2A LODGE r ac A. OS... Sd 
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EXAMPLE. 


Wa ar is the Solidity of a Sphere, whoſe Dia- 
meter is 30 Inches ? 
Inches = 2,5 Feet, the Axis. 
rf. By the firſt Rule. 2,5 X 2,5 X 37854 
= 4,9087 5, the Area of the Cy linder's Baſe. 
2 4.90875 X 2,5 = _ 1875, the Cylin- 
der's Solidity. 
THEN, 12,271875 X 2 24, 54375, and 


— — = 3, 18125 Feet, the Sphere's Solidity. 


Secondly. By the ſecond Rule. 2,5 X 2,5 X ,7854 


= 4, 90875, the Area of the circumſcribing Circle. 


Ax * 729087 SX4= * 19.635, the Sphere's Su- 


* 2 a B of the Axis. 
THEN, 19,635 * 416 = 8,18125, theSphere's 


ity as before. 


Zur, the Solidity of a Sphere may be more 

ally found, by finding the Solidity of a Sphere 

whole Diameter is I, thus: 

I XI X ,7854 = „7854, the Cy linder's Baſe. 

_AnD, »7854 X 1 (the Cylinder's Height) 
= „7854, the Cylinder's Solidity. 


Tux, 57854 X 2 = 1, 5708, and 8 


= „5236, the Sphere's Solidity. 
THe N Spheres being in Proportion to each other 


3 are the Cubes of their Diameters. 


ar As the Cube of 1: is to, 5236, 
rs Solidity, ſo is the Cube of any other Sphere's 


Dante to it's Solidity; that 1 is, 


RULE © 
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RULE. 
MouLTiPLy the Cube of the Axis by Py 


and the Product is the Solidity. 
As in the foregoing Example where the Diz- 


meter is 30 Inches or 2,5 Feet. 2,5 X 2,5 X 25 


X 25236 = 8,18125 Feet, the Foggy 4 the fame 
oy  Solidity found by the 
Rules. 


=_ would find the Solidity ; the beſt Way would 


to find the Solidity of a Sphere, whoſe Circum- 


ference is I ; thus, 
— P23 TC: 2318309, the Diameter, 


Ax p, 22 * 2 = „07958, the Baſe's Alea. 


Ax p, 218 09 X ,07958 = ,025 Cc. the 
Solidity of the Biers wth 


any, = ,0084436, which X by 2 | 
= ,016887, the Sphere's — whoſe Circum- 


ference is 1; then, 
RULE. 


 MvuLTiPLy the Cube of the Circumferenes 


by ,016887, gives the Solidity. 


RO. 


two foregoing | 
Ir by having the — of a Sphere, | 


= Þ»<o 2» 
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PROPOSITION XIV. 


0 find the Superficies of any Segment of a Sphere. 
Firſt, Tur Axis and verſed Sine (or Height | 


| of the — being given, 


RULE. 


Sar, 2s the Length of the Sphere's Axis is 


to the Sphere's Superficies, ſo is the verſed Sine 


to the Curve Superficies of the Segment, tc which 


| add the Arca of it's Baſe, and it gives the Super- 
| ficies of the whole Segment. 


Secondly, By knowing the Diameter of the Seg- 


- ment's Baſe, and the verſed Sine, 


RULE. 
To the Area of the Segment's Baſe, add the 
Area of a Circle reer 
dei Sine, and and the Sum is the Curve Super- 
[ — whi ch add the Area of the N. gives the 
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EXAMPLE. 


THERE is a Sphere whoſe Axis is 21 Inches; I | 
want to know the Superficies of a Segment of this 


Sphere, cut off at 6 Inches from the Center ? 
OrERATION by the firft Rule. 
 —= 10,5, and 10,5 — 6= 4,5, the verſed Sine. 
3 f 85 


ficies of the whole Sphere, per PRoPos. IX. 


Curve Superficies of the Segment. 
Or ERA T ION by the ſecond Rule. 


of the 


. 
17, 23368 x 17, 23368 = 296,999 Sc. or 297 and 
297 X ,7854 = 233, 2638 the Area of the Segments 


AND 4,5 X 2=9; then g & & ,7854= 
63-6174 the Area of a Circle whoſe Radius js the 


ign. 

THreNn 233,2038 + 63,6174 = 296,8812 the 
— 4 rhcies of the Segment, the ſame as by the 
u A ; 


Tauzn 296,8812 + 233,2638 = 530,145, the | 


ouperficies of the whole Segment, as was required. 


5 wo PROPO- 


| 21 X 21X ,7854 * 4 = 1385,4456, the Super- 
As 21 : 1385,4456 : : 4,5 : 296,8812, the | 


By the 14th Prop. of Sup. Meaſ. the Diameter | 
Bad wh be 5338 then | | 


FSH» 


1 


| 
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PROPOSITION xv. 


| To find the Solidity of any Segment of a Sphere. 


[Fig. 9.] 


Fi * By having the verſed Sign, and the Dia- 


meter of the Segment given, 


RULE. 


To three times the Square of half the Segment's 
Baſe add the Square of the verſed Sign ; multiply this 
Sum by the verſed Sign, and this Product by , 5 236, 


uud the Product is the Solidity. 


Secondly, By having the Axis, and verſed Sine 


SULKE 
From three times the Axis ſubtract twice the 


1 


| verſed Sine; multiply the Remainder by the Square 
of the verſed Sine, and this Product multiply by 


5236, and the Product is the Solidity. 
EXAMPLE I. 


Wu Ar is the Solidity of the Segment of a Sphere, 
the Diameter of the Segment's Baſe being 17,23368 
Inches, and it's Height 445 ? 

17,23368 TH? 

— — 8,61684, and 8, 61684 X 8,61684 


2 
2702490, or 74,25, and 74,25 X 3 = 222,75 


rr half the Segment's Baſe. 


AND, 4,5 X $23 = 
Sine, 


"__ = Square of the 


Tux, 222,75 + 20,25 = 243, and 243X 4:5 


X ,5236 = $72,566, the Segment's Solidit 


2 ExXAl PLE 
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EXAMPLE II. 


Tur Axis 21, what is the Solidity of the Ser 
ment of that Sphere, whoſe Height is * * 

21 X 3 63, and 4, 5 X 2 = 9, and 63 — 9 
= CIs, an 
Axis, and twice the verſed Sine, 

3 45 X 4,5 = 20,25, and 20,25 X X 54 

X ,5326 = 872, 5566, t Solidity 
15 * to that found by the former Rule en 

T us you may obſerve from the Examples to 
the four laſt Propoſitions, that the Reſult turns 


out the ſame (in thoſe Examples where the ſame 


thing is ſought after) although operated by dife 
ferent Rules. | 


PROPOSITION XVI. 


7 find the Solidity of the middle Fruſtum of 


'@ Sphere, otherwiſe called a Zone; that 
is, a Sphere d by two Segments cut 
parallel to each other, [Fig. 10.] 


Firſt. su PPoSE the Zone cut through the Center 
parallel to the Ends, and call each Piece a Segment 
of the Zone; then will each Segment have two 


Ends, che Diameter of the greater being equal to 


the Sphere's Axis. 
RU UL E. 


To twice the Area of the greater End, add 
the Area of the lefler End: and multiply the Sum 
by one third of the Diſtance of the Ends, gives the 
Solidity of * of the Zone; or thus, 


RULE 
4 WP 


Difference between three times the 


S. n de re © 


rr W 


E 
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RULE. 


Fix the Solidity of two Cylinders, the Height - 
of each equal to the Height of the Segment, 


and the Diameter of ones Baſe equal to the 


End's Diameter of the Zone's Segment, 


and the Diameter of the others Baſe equal to the 
Diameter of the leſſer End of the Zone's Seg- 


ment, ſubtract one third of the Difference of the 


Solidity of theſe Cylinders, from the Solidity of 
the greater C nds. and the remainder is, the 
Solidity of that Segment of the Zone. 


EXAMPLE. 
Surrosk the Axis of a Sphere is 20 Inches ; 


what is the Solidity of a Zone, the Section 
being made 6 Inches from the Center, and the. 


Diameter at the Section being 16 Inches? 


By the firſt Rule. 
20 Inches = 1,6 Feet, and 16 Inches = 


I, 3 
Feet, and 6 Inches = ,5 Feet. 1SX1,6X,: 57854 


X 2 = 4, 343 = twice the Area of the greater End. 
I,z3 X 1,3 X „7854 = 1, 39626 = leſſer End's 
AnD, 4 == „If of the Height. 


Tak, 4,343 + HINT = 357396, and 
517390 X he — 2 ny. 


170 A Compleat TR 24182 
By the ſecond Rule. 

1,6 X 1,6 X 7854 K 5 = 1,0858z, the greater 
Cylinder's Solidity. 

AND 1, 3 X 1,3 X 7654 X 55 = * AOL = 
leſſer Cylinder's Solidity. 
| Anv 5.68864 — ,69817 = ,3877, and 7 
= 232923 = 7 the Difference of the Cylinders 


7 
Tu 1 u, g 865 129232 * the Solis 
dity as before 


. & 


SECTION ». 


PRACTICAL QUESTIONS. 


trived to exerciſe moſt of the foregoing Propo- 


: ſitions, which (and many others of a like Nature 
may be eaſily ſolved, if what has becn delivered in 1 


the foregoing Pages be well underſtood, 
QUESTION * 


How many 3 Inch Cubes connected together, 
will make a 12 Inch Cube? Fig. 11. 


= = 4 = Number of 3 Inch Cubes to make 1 


Wa of a 12 Inch Cube. 
THEN, 4X4 X4= 64, the Number of 3 
Inch Cubes requiſite to make a 12 Inch Cube, 


QUESTION | 


ERE follows a Collection of Queſtions eu- 


Aa 
c 


r 


| 


| 
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QUESTION u. 


A FARMER borrow'd of a Neighbour of his. 


z piece of a Haycock, which meaſured 6 Feet every 


way (that is a Cube whoſe Side was 6 Feet) and 
the borrowing Farmer paid back two equal cubical 
Pieces, each of whoſe Side were three Feet ; Query 


| whether the lending Farmer was fully paid? 


6 X 6 X 6= 216, the Solidity of the Piece bor- | 
3X 3X 3= 27, and 27 X 2 = 5% the Solidity | 
of the Pieces paid, Then, 5 
5 5 = 4, therefore the lending Farmer was paid 
but a fourth. Ol 


QUESTION Il. 
I wanT an Iron Roller for a Garden, whoſe 


| outhide Diameter ſhall be 20 Inches, Length of the 


Roller 50 Inches, and Thickneſs of the Metal 15 
Inch; now ſuppoſing every Cube Inch weigh 4+ 


| Ounces, what will the whole come to at 34 per ? 


Iz X 2 = 3, the double Thickneſs, and 20 — 3 


| = 17, the Inner Diameter. 


20 X 20 X ,7854 = 314,16, and 17 X17 
X 7554 = * and 314, 16 — 226, 9806 
= 87,1794, and 87,1794 X 50 = 8,97, the 
r 
| 440%, = ,265625 B, and 1 Nn. : , 265625 B 
$1 4358, 97 In.: 1157»8514 Cc. the Weight, 

3x 4. , 0135415 J. and 15: 0135416 J. 
: 1157,8514: 15,679 l. Cc. 15 l. 13s. 74. 
the whole Value of the Roller. 


CC _ QUESTION 


* 
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QUESTION w. 


IVA r two Pyramidal Lamp-Poſts of Stone ; 


I would have the Baſes ſquare, and each ſet on a 


Pedeſtal of 3 Feet in Height; the Height of the 


Pyramid muſt be 7 Feet, and the Side of it's Baſe 
156 Inches, which is 2 Inches leſs than the Side of 
the Pedeſtal it ſtands on ; what will they both come 
to at 25. 6d. per Foot? Fig. 12. 
16 Inches ＋ 2 18 Inches = 1, 5 Feet, one Side 
of the Baſe of the Pedeſtal. 

Ax p, 16 Inches = 1, 3 Feet, 1,5 X 1,5 X3 
= 6,75 Feet, the Solidity of one Pedeſtal. 


Ax p, 1,7 X 1,3 x 4 = 4,0%, the Solidity of 


one Pyramid. | 


IIIA 6,75 ＋ 4.0% = 10,777, the Solidity of | 


one Poſt. | | | 5 
AND, 10,777 X 2 2 21, 54, the Solidity of both. 
TnEx, 23. 6d. =, 125 l. and 1 F. : 1251. 


: 215% F.: 2, 69 l. = 21. 13s. 103d. the 


whole Expence. 


QUESTION v. 


Inave given Orders for a Stone Cone to be 
made, to put in the midſt of a Fountain in my 
Garden ; the Height was to be 24 Feet, and the 
Diameter of the Baſe 12 Feet, and I have agreed 


with the Workman for 3s. per Foot ſolid ; but my | 
Mind altering, I intend to have an Octagonal Py- 


ramid of the ſame Height, and one Side of the Baſe 


to be 5 Feet; what will be the Difference of the 


_ Coſts, ſuppoſing the Price to be the ſame in both? 
12 12 


> ny, 000 0 &@ wo 


\ 
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12X12X ,7854 = 113,0976 = Area of the Baſe, 
AnD, 113,0976 *＋ — 904, 7 808 Feet, the 


| (one's Solidity. 


Tak, 1 F.: 15 l.: 904, 7808 135% 713 T 


\ the Cone's Expence. 


Rt X 97 = 120,780675 = = Area of 


Ax p, en * = = 965,0854, the Py- 


 ramids Solidi 


— 9 2 = 


THEN, IF. 18 U.: 965,685 4 F.: 144.8528 11. 


ix Pyramid's Expence 


THEN, 144,85281 / — 135.7712 J. = 


513569 J. 29 l. 25, 8x d. the Difference of the 
Colts. 


QUESTION VI. 


WararT will the Painting a conical Church 
Spire come to at 8 d. per Yard, ſuppoſing the Cir- 


| eumference of the Cone's Baſe to be 64 Feet and 
| the Altitude 118 Feet? 


1 : „318309 :: 64: 20,37 1776, the Diameter of 
the Baſe. 


10, 185888, the Radius. 
A 118 X 118 = 13924, and 10,185888 


X 10,185888 = 103,7523, Ce. and 13024 
| +103, $23'= 14027+7 523, W whoſe ſquare Root is 


118, 43 Feet, the ſlant 
Ap 118,43 = 3789,76 Feet, and 22 


= 421,084 Yards. 


AnD 117. : „og l.: 421,087 Vas. : 14,036141. 


3 05, 81 d. and ſo much will be the whole 


Q 3* QUESTION 
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QUESTION VI. 


n in my Garden an 


Cube is equal to one Side of the + ops Baſe, 
which is 9 Inches, and the Pyramid's Height is 7 Feet: 
I defire to know what the Guilding this Pyramid and 
Cube will come to, at 2 d. per Inch? 

9X9 Xx = 486, the Superficies of the Cube, 
and 7 Feet = 84 Inches. 
| In order to find the Superficies of the Pyramid, 
the Length from the Vertex to the middle of the 
Sides muſt be found, which will be the Altitude of 
one Taiangle ; but before the Length can be found, 


the Perpendicular Height of one of the Triangles 


compoſing the Baſe muſt be found. Thus, 


9X 9 X 4,828427 = 391 202507 the Area of 
the Baſe. ated 


Aub, 2 10257 = 48,887823 = = the Ara | 


8 
_ of one of the Triangles compoſing the Baſe ; the 
Baſe of which Triangle is the Side of the Polygon ; 


therefore, = = =10,86396, the Altitude of one 


of the T riangles compoſing the Baſe. Then the Height 
84 Xx 84 = 7056, and 10, 86396 X 10, 86396 
= 177, 025626, Fc. and 7056 + 117, 025626 
=7173,025626, Cc. whoſe * Root is 84,69, 
Sc. the Height of one of the Triangles compoſing 


W 8. et Then 84,69 x 22 2 2X” = 3048.88 . 


= the Pyramid” $ Superficies. And 3948, 84 + 468 


= 3516,84, 


Odtagonal Pyramid, k 
with a Cube gag to it's Vertex; one Side of the 


rr 
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| = 3516,84, the whole Superficies of the Pyramid 
{ and Cube. Then, 


1. : ,oo8zL.: : 35,1684 In.: 25,307 L.= =29 J. 
} 6c 11d. the whole Expence. WE 


' QUESTION vm. 


Z IBA I made a Marble Fruſtum of a Cone, 
- for which I am to have 12 5s. per Foot ſolid ; the 
Diameter of the greater End is 4 Feet, that of the 
 bkefſer End 1,5 Feet, and the Length of the ſlant 
Side 8 Feet; what is the Fruſtum worth? 
. F.——= ＋ = 1,25, and 8 X8=64, and 1,25 
X 1,25 = 1,5625, and 64 — 1, 5625 = 62,4375, 
whoſe ſquare Root is 7,9 Feet the Altitude of 
the Fruſtum. 


Tux, 4X 4=16, and 1,5 X 1,5 = 2,25 ; 
| and 4X 1,5=6, alſo, 2 = = 2, 63 the Altitude. 


Ap, 16 + 2,25 + 6 = 24,25, and 24,25 
| X2,6z & ,7854 50, 154335 Feet, the Solidity of 
the Fruſtum. 

Ax, I F.: 6 J.:: 50, 154335 F.: 30, 92601 l. 
= 3ol. I 5, 105 d. the Expence of the whole, 


QUEST. 
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QUESTION M. 


Surrosk a Church-Spire was to be built of an 
octagonal Form, one Side of the greater End to 
be 24 Feet, one Side of the leſſer End to be 


12,5 Feet, and the Height 80 Feet; but the Inſide 
of the Spire is to be run up in a conical Form, the 
Diameter of the Baſe is to be 56 Feet, and the 
Diameter at Top to be 28 Feet; I deſire to know 

the Expence at 4 5. 6 d. per Foot Solid ? 


12,5 X 24 = 300, the Rectangle of the Sides of 
the Ends. 
24 — 12,5 =11,5 and 11,5 X 13,5 = 132,25, 


and 22 = 44,083 = to 4 of the — ol 


the Diff of the two Sides. 


the mean Area. 
An b, 1661. 387256916 o 80=132910,500553, 
lidi 


or 132910,5 Feet, Pyramid's Fruſtum's So 


56 X 28 = x568, and 56 — 28 = 28, and 28 
* 28 = 784, and = = 261,3, and 1568 + 261,3 
=1829,3 and 1829,3X 80X,7854= 114930, 672, 
the Solidity of the contain'd Cone. — 


THE, 132910, 5 — 114930,672 = 17979,828 
Feet, the Solidity of the Stone Work, | * 
Tun, 1 F.: ,225 l.: 1797, 828 F. 


4045, 4613 J. = 4045 J. 9 5. 21 & the Coſt. 


5 QUEST. 


AnD, 44,087 X 4,828427 = 1661, 381256g1f, 


T_T rs. es g= g 


= 


* 
2 
* 
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| 


QUESTION X. 


A Mason is employ'd to compleat a Cone, 
whoſe Vertex by Accident is ſtruck off ; he having 
made the upper Part level, the Dimenſions of the 
Fruſtum are as follows: Length of the ſlant Side 

12 Feet, Diameter of the upper End 6 Feet, and 
the Circumference of the Baſe 38 Feet; what will 

it coſt at 3 s. per Foot, to put a Piece on, equal to 

that taken off ? 2 
As 1: ,31830g :: 38 : 12,095742, or 12, 1, 

the Diameter of the Baſe. 12,1 — 6 = 6,1, and 
2 3,05, the half Difference of the Diameters. 


2 
| Then12 x 12 = 144, and 3,05 X 3,05 = 9,3025, 
| and 144 — 9,3025 = 134,0975, whoſe ſquare 
| 'Root is 11,6, Sc. the Fruſtum's Height. Then 
| 61:11,6::6: 11,4, &c. the Height of the Piece 


: wanting ; and 6X 6 X 7854 * 54 = 107,44272, 


Se. Feet, the Solidity of the Piece wanting. Then 
2 J.: : 107, 44272, F. Cc. : 16, 1164, 
216 J. 25, 4 d. the whole Expence to compleat 
the Cone. . | 


QUESTION x. 


Tun Men bought a tapering Piece of Timber, 
' . Which was the Fruſtum of a ſquare Pyramid; one 
vide of the greater End was 3 Feet, and one * 
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the leſſer End 1 Foot, and the Length 18 Feet; and 
they paying equally, are to have equal Shares; what 


is the Length of each Man's Piece? Ng. 13. 


Firft, 3X 1 = 3, and 3 — 1=2, and 2x 2 
= 4, and 7 * 1, x, and 3 ＋ 1, 3 = 4,3, and 4, 
* 18 = 78, the Solidity of the Fruſtum, and © | 
= 26, the Solidity of each Man's Share. As 


2:18: : 1 : 9, the Height of a Piece wanting; and 
I'X 1X7 Sz, the Solidity of the Piece wanting 
to compleat the Pyramid; then 26 + 3= 29= 
one Man's Solidity added to the Top, and 26 X 2 
2 52, and 52 + 3 = 55 = two Mens Solidity added 
to'the Top, and 78 + 3 = 81, the Solidity of the 
whole Pyramid, and 18 + 9 = 27 = to its 


Height ; and 27 X 27 X 27 = 19683, the Cube 
of 


Pyramid's Altitude. Then 81: 29683 
0 29 * 6923543» Sc. whoſe Cube Root is 19,0; 
and 81: 19683 : : 55 : 13365, whoſe Cube Root 
is 23,7. Then 27 — 23,7 = 3,3 F. the firſt Man's 
„ and 23,7 — 19 = 4,7 F. = ſecond Man's 
and 19 — 9 = 1o F. = third Man's 


Length, accounting from the greater End for the 
een Man's, fc. © — 


QUESTION XI. 


Tur Dimenſions of a Cone's Fruſtum are as 
follows: Length of the flant Side 40 Inches, Dia- 
meter of the greater Baſe 50 Inches, and the Dia- 


meter of the leſſer Baſe 20 Inches; if this Fruſtum 


was to be cut into two equal Pieces parallel to the 
Baſe ; what would the gilding each Piece come to 
at 2 d. per ſquare Inch? 


mom ww? +> HOg2 un 2 >> \} 


. 
1 


2 oe +: SW. 


4 
a: kh £@, 04 = = 


50 - 


þ 24 = = 61,8, the whole. Cone's Height.. 


| Cone's Solidity. | Aud 20 X 20 * 5 3 * 3034 


1 2583,093, the Solidity of the Piece wanting. 
And 40360,83 — 2583,093 = 37777, 74, the Soli- 


| 40360482: 234504, 68 :: 21471, 963: 1247 56,454. 
and 50 — 24,6 = 25,3, the Length 
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50 — 20 = JO, and E = 15, and 40 X 49 


| = 1600, 2 X 15 = 225, and 1600 — 225 


= 25 , wha: e Root is 37,0, NI 
"Ini 11 as (30 — 20) 30: 37: 
1 the Height of the Piece wanting, 


is 
And 
61,6 


„N = 8e n the whole 


24.6 


lity of the given Fruſtum. And — — 
= 1888,84, and 18888,84 + 3 


2147 1063, the Solidity of half the Fruſtum added 


to the Solidity of the Piece wanting to make the 


Cone. And 61,6 X 61,6 X 61,8 = 234504,6z, 
the Cube of the whole Cone's Altitude, And 


Se. whoſe Cube Root is 49,9, Fc. or 50 
of half the 
Fruſtum's Solidity m-aſur'd from the ſmall End. 
AGAIN, as the whole Cone's Height 67, f: it's 
Diameter at the Baſe 50 : : the upper Fruſtum and 


Diece wanting, their Heights: to Diameter of the 
Pruſtum's Selon. 


As 37: 40: : 24,6: 26, f. ſlant Side of the Piece 
wanting; and 40 ＋ 26,f = 666, the the whole Cone's 
fant Side; and 50: 66,8: : 40,5 : 54, the flant 
Side of the upper Fruſtum and Piece wanting. The 
Curve Superficies of the firſt Cone is 5236, and the 
Area of it's Baſe 1963, 5; that of the ſecond Cone 


_ 343523396, and it's Baſe's Area 1288, 224235 5 
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that of the third Cone 837,76, it's Baſe's Ara 


314,16. Then 5236 — 353390 = = 1800, 660, 


and 1800, 66 og + 196 4 1288,24235 = 
5052,40275, the of the lower 
Piece. 
AnD, 34353396 — 837,76 = 2597,5796, and 
2597,5790+1288,24235 + 314,16=4199,98195, 


whole Superficies of the upper Piece of the given 


Fruſtum. And 5052, 0275 + 4199,98195 
= 9252,3647- Then 1 In.: ,0087 J.:: 9252,3847 
: 77,1032, Cc. * J. 25. rd. the whole 


Pee. 


QUESTION xm 


Wuar is the Weight of a Cannon-Ball of 7 


weighs 9 b? 
4X 4X 4 =64, and 7X 7X 7 = 243. 
64 : 95 :: 343: 48,2 h, the Balls Wei 


For it will always be as the Cube of 4 is to its 


Weight 9g tb, ſo is the Cube of any other Ball's s Dia- 
tanto co | 


QUESTION xi. 


| Wurar is the Diameter of a Ball that weigh _ 


72 W? 


As b: 64 :: 725: 512, whoſe Cube Root s 


8, the required Diameter: For it will always be, 


as 9 : 64, fo is any Weight given to the Cube f 


the Diameter, whoſe Root will be the Diameter. 


n rer F 2 


4 Ds 


Inches . 


1 


8 II e> 


QUESTION 
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Y QUESTION xv. 
| SuPPosE the Globe or Ball on the Top of 
I St Paul's Church to be 6 F. in Diameter; what did 
the Gilding thercof come at 3+ d. per Inch ſquare. 
1: 3,1416:: : 72 In.: 226,1952 Jn. the Circum- 
ference, and 226,1952 X 72 = 10286, 05 44, the 
] Superficies. And 32 = ,01458z. Then, 
! 1h. : „014583 l.: 226,1952 : 237,504 J. Ec. 
2237 l. 10s. 1 d. the Expence. e 
QuESTION xv. 
WrarT is the Weight of a Bomb-Shell, that 
is 16 Inches Diameter without the Metal, which 
ſuppoſe is 3 Inches, admitting every Cubic Inch 
weighs 4; Ounces ? 
| 16X 16 X 16 X „5236 = 2144, 6656, and 16 
| —3X2 = 10, and 10 X 10 X 10 X ,5236 
| = 523,6, and 2144,6656 — 523,6 = 1621,0656, 
1 | andasiC.7.:,28125Þ :: 1621,0656: 465,9247 tb 
2 the Weight. | : 
1 QUESTION XVI. 
* TI nave a Cylindric Veſicl the Depth is 28 
| Inches, and the Diameter of the Baſe is 46 Inches; 
{ but I want another that ſhall hold juſt as much 
again, whoſe Depth ſhall be 3 Feet; what muſt be 
| the Diameter? | 
. 46 X 46 „7854 Xx 28 = 405 33.3792, the Con- 
_ | tents of the given Veſſel. And 465 33,3792 X 2 
293066, 7 584, the Contents of the required Veſ- 
| fl. And 356 475 = 2585,1877, the Area of 
the required Veſſel's Baſe. = 
| _ 1: 1,2732 : : 2585,1877 : 3292,4607 25, whoſe 
| tquare Root is 57.3797, the Diameter of the Veſ- 
ſers Bale, as required, 
N R QUESTION 


wo 
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QUESTION XVII. 


Inave a Grainery 47 Feet 8 Inches long, 


18 Feet 5 Inches broad, and 9 Feet 7 Inches high, 
but I want another that will hold Tour times 23 
much, and have the Dimenſions in the ſame Pro. 


portion to each other as the old one hath; what | 
will be the Dimenſions of the new one? 


47 Feet 8 Inches = 47, f, and 18 Feet 5 Inches 
= 18, 418, and 9 Feet iches = 9,583. Tha 
2 = 8412, 8350781, the do. 

lidity of the old Grainery. And 8412, 835687 
Xx 4 = 33651, 342595, "the Solidity of the new | 
one. And 47,8 Xx 476 X 47% = 1083039, | 


2540p X 9,583 X 47, 


the Cube of the Length of the old one. 


8412, 835618: 1083030 : : 3365 1, 342592 
: 433215866, Cc. whoſe Cube Root is 75,6, Cc. 
the ngth of the new one. 


47: 75,6: : 18, 416: 20, 2, Cc. the Breadth of | 


new one. 


if G 75,6: 9,583 15,2 nearly, the Depth 


leight of the new one. 


QUESTION xx. 


IHA a Vault to be dug, whoſe Length muſt 
be 20 Feet, Breadth 12 Feet, and Depth 7 Feet; 


and Iam to pay the Workman 4 s. 6 d. per Floor 
for Work and Carriage ; what will the Digging 
colt me ? 

X7X 20 = 1680 Feet, the Contents, and 
2 = 5,857 Floors. Then 1 H.: 225 |, 


327 
e , 166625 J. 1 J. 35. 44. 


Note, 18 Feet ſquare, and 1 Foot deep, or 324 | 
QUESTION 


Feet ſolid, is called a Floor. 


HS "SS we Las. and 
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QUESTION XX. 


I REMEMBER once to have met with a Cone's 


| Fruſtum, whoſe Solidity was 65,97 36 Feet, and 


the Height was q Feet; the Diameter was in the 


Proportion of 2 to 1; what were thoſe Diameters ? 


£970 27, 3304, the mean Area. As 1: 1,27 32 


| 1: 7,3304 : 9,33306528, the Square of the Diameter 
of 


mean Area. And 2X1=2, and 2 — rf 
= 1, and 1 X 1 1, and , and 23 = 2 
mean Square between the Squares of the given 


proportional Numbers 2 and 1. Then, 


As 2,3 : 9,433306528: : 4(2 X 2): 16, whoſe 
ſquare Root is 4, the greater Diameter; and 
2:1: : 4 : 2, the leſſer Diameter. 

Bu T all Queſtions of this Nature may be expe- 


_ Gitiouſly ſolved by the following Rule. But firſt, 


Or thoſe two Numbers given in the Propor- 
tion as the Diameter fought, call the greater the 


Auecedent, and the leſſer the Conſequent, Then, 


RULE. 


; 


MuLTiPLy the given Solidity by the Square of 


' the Antecedent, for a Dividend: To the Rectangle 
of the Antecednt and Conſequent add the Square 


of each, and this Sum multiply by the Height, 
1 R 2 1 
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and this Product by ,2618 (7 of ,7854) for 2 


Divifor ; then Diviſion being made, the Quo- 


tient, will be the Square of the greater Diameter, 


whoſe Root will give the Diameter. Take the 


foregoing Example. 


L 263, 8044 he 


Dividend. 


— N 


. an 1X 1 21, and 2X1=2, | 


and 4+FI+F2=7, and 7 X 9 X ,2618 


263,5944 


10,4034 1 
whoſe ſquare Root is 4, the greater Diameter, 


d2:1:: 4: 2, the kifer Diameter, 


= 16,4934, the Diviſor. Then, 


QUESTION XXI. 


surrosg two Porters having 2 Quart of ſtrong 
Beer between them, agree to drink it off at two 
Pulls, that is, a Draught to each; now the firſt 


having given it the black Eye as they call it, 
that is, drank till the Surface of the Liquor 
touch'd the oppoſite Edge of the Bottom, he gave 
the remaining Part of it to the other ; ; what was 


the Difference of their Shares? Suppoſing the 
Quart Pot was the Fruſtum of a Cone; the 
Depth being 5,7 Inches, the Diameter at Top 3,7 
Inches, and the Solidity 70,5 ſolid Inches ? 

FIRST, the Diameter of the Bottom muſt 
be found, and then the Difference of the Soll- 
dities of the two Hoofs, 


HAvinG 


— 4 


6 EGSSEES 


| the Diameters of any 


- ide the Solidity by 
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HavinG the Solidity, Length, and one of 
e's Fruſtum given, the 


other Diameter may be found by K 


RULE. 


Muir I the Length by pr and di- 
this Product: From this 
| Quotient ſubtract 4 of the Square of the given 


Diameter ; and extract the ſquare Root out of 
the Remainder, from which Root if half the 
given Diameter be ſubtracted, the Remainder will 
be the Diameter fought. 

,2618 x 89 = 1,49226, and -- TS 


41,07 


= 10,2675 = = + of the Square of 


4 
the given Diameter. 


AND 4775243 — 10,2675 = * 36,9755, whoſe 


Root is 6,080, &c 
357 


Ax p, 3 1,85. Then 6,08 — 1,85 
| = $23, the Diameter of the Bottom of the 


R 3 Ac An 


„49226 
= 47,243, &c. and 3,7 X 3, X 3 = 41,07, 


| ad 


— 
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As Alx, For the leſſer Hoof, or * Quan. 
tity the firſt Man drank. 


--Þ9 + >a = 13,69, and 4,23 X 37 = 15,651, 
I 
and 5 L = 7,8255. And 13,69 + 758255 


= 21,6165. And 4,23 — 3, = 453, and 
21,5155 — „53 = 20,9855. And 20,9855 
X 5,7 X 22618 = 31,2158, &c. Inches, what 

the firſt Man drank. 


AnD 70,5 — 31,2158 - = 39,2842 Inches, 


what the laſt Man drank. 


Tux 39,2842 — 31,2158 = 8,0684 cubic | 


Inches, the Difference of their Shares, 


End of the Second Part. 
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r 7 


hh 
— 8 age 


1 


t is in 
LS 


ſome Curves, called the Conic Sections, and 
alſo of the Solids, generated by their Ro- 
tation on their Axes, 


H 1 ſhall ſhew the Meaſurement of 


SECTION I. 
DEFINITIONS. 


I. Ir a Cone be cut nd Pieces, in ſuch 


a Manner, that the cutting Inſtrument (which is 


ſuppoſed flat) do always keep parallel to the Baſe; 
that the Surface of each Piece. i is a 


I. Bur 
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II. Bur if the cutting Inſtrument paſſes thre? 
the Cone, ſo as always to keep parallel to the 
Side — that Side on which the Inſtrument 
entered; the Surface of each Piece at this Section 
is called a Poretels. 
III. Ir the Cone be 832 the Inſtru- 
ment paſſes evenly through where between 
the Sections of —4 — Parabola, the Sur- 
face of each Piece at this Section is called an 
_ 

IV fs Ge Cree he © cut; nt oe ta 


ment | paſſes evenly any where through between 
the Section of the Parabola, and that Side of the 


Cone on which the Inſtrument entered, the Sur- 
face of each Piece at this Section bs called a 
Hyperbola. 

Tu us, 1 1. Plate 3.) a Cone, 


enter. 
Ni. Tux Section DE is 2 en 
| Secondly. THE Section DF is an Ellipſis. 
Thirdly. Tux Section DG is a Parabola. 
Fourthly. Tat Section DH is a Hyperbola. 


Tux Forms of the Curves of the Ellipfis, Pa. 


rabola, and Flyperbola, 2 in the Figures 


2, 3, and 4. 


V. Tarar Point of the Curve in any of the 
conic Sections, where the Curve is moſt acute, 
[or ſharpeſt] is called the Vertex. 

VI. A Line drawn through the Vertex, ſo 
as to divide the Area of the Section into two 
equal Parts, is called the Axis of the Curve. 


Tranſverſe Dianeter, © or Axis, 


and D the Point on which the Inſtrument is to 


Nate. In the Ellipſis this Line is called the 


vn. A 
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VII. ALIN E drawn at right Angles to the 
Axis, and terminated at each End by the Curve 


' is called an Ordinate. 


Nite, THAT an Ordinate drawn through the 


middle of the Tranſverſe Axis in the Ellipfis, is 
: called the Conjugate Axis, or Diameter. 


VIII. Ir an Ellipfis be moved round on either 


bol it's Diameters [ſuppoſing it fixed] till the Mo- 


6 ä 1s BE rec 


tion end where it began; a Solid that would fill 


the Space thus generated, is called a Spheroid. 


Note. Ir the Ellipſis be turned on the Tranſ- 


verſe Axis, the Solid generated is called a Prolate 


Spberoid, and is nearly of the Figure of an Egg. 

Bur if it be turned on the Conjugate Axis, 
the Solid generated is called an Oblate Spheroid, 
and is nearly of the Figure of a Bowling-Green 
Bowl. 

IX. SUPPosE the Axis of a Parabola or an 
Hyperbola be fixcd, and then the Curve be turned 
round it's Axis, till the Motion end where it began 3 3 
a Solid that would fill the Space thus generated is 
called a Conoid. | 


Ix the Parabola it is called x Para lol Conoid, 
or Paraboloid. 


Ix the Hyperbola it is called a Hyperbolic C 
or HMperboloid. 
X. IF a Parabola be ned round on an Or- 
dinate [fixcd] till the Motion end where it began ; 


| 2 Solid that would fill the Space thus generated, 
8 alled a 5 — 


20 SE C- 
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SECTION I. 
of the ELLIPSsISs and it's Parts. 


PROPOSITION I. 


Rau the Tranſverſe and Conjugate Die- . 


El , the 
ds = gon, is fad 


KkULE 


by the Tranſverſe and Conjugate Dia- 
meters by 7854, and the Product is the 
Area 


Fon the Area of every Ellipſis is a mean Pro- 


portional between the Area of two Circles, one 


whoſe Diameter is the Tranſverſe*Axis, and the 
other the "Conjugate Axis, Fig. 4: 


EXAMPLE I. 


| WHaT is the Area of an Ellipfis, whoſe Tranſ- 
verſe Axis is 24, and the Conjugate 18? 


24 * 18 Xx ,7854 = 339,2928, the Ara 


0 Hencs 


OS FTOr 


ULTIPLY the Reftangle contained 


„ wn & Man of >. *, 2» 5 = Hy 


K 

# 
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' HENCE it is eaſy to conceive that if the Area 
of any Ellipſis be divided by ,7854 and that 
Quotient by one of the Diameters, the Reſult will 
de the other Diameter. 5 | 

Tux Segment of any Ellipſis is obtain'd thus, 
5 the Ordinate cutting off the Segment 
be parallel to the Tranſverſe Axis, deſcribe a 
Circle on the Conjugate Axis, and then it will 


"© - ö s the Area of this Circle, is to the Area of 
the Ellipſis, fo is the Area of any Segment in this 


| Circle, to the Area of it's correſponding elliptical 
| Legment. 8 


EXAMPLE. 


TryeRE is an Ellipſis whoſe Tranſverſe. 
Diameter is 12 Inches, and the Conjugate 8 
Inches, I defire to know the Area of a Seg- 
ment of this Ellipſis cut 2 Inches diſtant 

_ the Center, and parallel to the Tranſverſe 
* ow e 

Now it is evident, if a Circle be deſcribed on 
the Conjugate Axis, the Semi-chord in the Circle 
will be leſs than the Semi-ordinate in the Ellip- 
fis; in order to find the Arca of the Segment 
of an Ellipſis, there muſt be knewn the Ellip- * 
ſis's Area, the Circle's Area, and the Area of 
5 — _ Segment correſponding to that of the 
| Ellipfis. . * "i 


12 Xx 8 
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12X8 „ 7854 = 75,3984, the Area of the | 


Ellipfis. 


8 x 8 X ,7854 = 50,2656, the Area of 21 


Circle deſcribed on the conjugate Axis. 


= 4, the Radius, And 4 — 2= 2, the verſed | 


Slew. And 4128. „ 
Turn 6 X 2 = 12, whoſe "TER Root h | 


3,46, &c. the half Chord, per PRoOPOSIT, XIV, 
PAR r. I. 


4K 8X2 64. and 14 * 4 4 224, and 
224 — 64 = 160, and 2 X 2 X 6= 24, and 160 | 


—— 24 = 136, and 4 X 9 = 36, and 2X6= 12, 
and 36 + 12 =48, and 2 = 2,83 


TREN 15 X 3,46 = 9,803, the Area of the | 
Segment of the Circle, per PRoPosIT. XVII. 


Parr. I. 


50, 2656: 75,3984 : : 9,80z : : 14,7, the Ara | 


of the Elliptical Segment. 


AFTER the ſame Manner would the Area * 
found, was the Ordinate to be given parallel to 
the Conjugate ; only in this Caſe you muſt work | 


1 


| 13838 the Circle deſcribed on the Tranſverſe Axis, 
Fe 6, 


 PRO- | 


G2 _ MF > 
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PROPOSITION m. 


To find the Solidity of a Sphereid. 
(Fic. 7.) 


RULE. 


Fixp the Solidity of a Cylinder, whoſe Axis 


is equal to that of the Spheroid, and the Dia- 


meter of whoſe Baſe is equal to the greateſt Ordi- 2 


nate in the Spheroid, and 5 of that Cylinder” $ 


I Solidity, is the Spheroid's Solidity. 


Or thus, Multiply the Square of the greateſt 
Ordinate by the Axis; and this Product by „5236 


| | gives the Spheroid's Solidity. 


EXAMPLE. 


Warar is the Solidity of a Spheroid, whoſe 


Axis is 24 Inches, and the greateſt Ordinate 18 
Inches ? 


18 X 18 X 7854 R 4 2 6100, 27043 the 


Solidity of the Cylinder. 


AND, W X 2 = 12214,5408, and 


1 = = 4071, 5136, the Spheroid's Solidity. 


3 
On thus, 18 & 18 x 24 X 25230 = 4077, 5136, 


the Solidity as before, 
S Becaust 


45 
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— — - 


_— —— — 
"== 


194 APPENDIX. 


BECAUSE a Spheroid is 3 of the circumſcri. | 
bing Cylinder, and a Cone is 3 of a Cylinder ' 
of the fame Baſe and Altitude, it follows that 


a Spheroid is double to a Cone, whoſe Axis is 
__ to the Spheroid's Axis, and the Diameter 
of whoſe Baſe 10 equal to the Spheroid's greateſt 
Ordinate. 


PROPOSITION II. 


To find the Solidity of any Fruſtum of a © 


Spheroid, [Fig. 8.] 


a 


SAY as the Solidity of the inſcribed or cit- 
E cumfcribing Sphere : is to the Solidity of the 
Spheroid : : ſo is any Segment of a Sphere: to 
the correſponding Part of the Spheroid. 

Tris Rule will either find the Solidity of 
the middle Fruſtum or Zone, or the Solidity 
of a Fruſtum, cut from one End of one Axis, 
and parallel to the other Axis. 


EXAMPLE I. 


SUPP$OE a Spheroid whoſe tranſverſe Axis 


was 20 Inches, and the Conjugate 16 Inches, | 
| 0 | was 


<3: 


| was to have a Slice taken off, parallel to the 
} Conjugate, at 6 Inches diſtant from the Center; 
phat is the Solidity of that Piece? 
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16 X 16 X 20 X ,5236 = 2680,832, the 
Solidity of the Spheroid. 


20 X 20 X 20 X „5236 = 4188, 8, the Soli- 


| dity of the Sphere. 


4 


| AND 20 X 3 = 60, and 4 X 2 23, and 

EEE EY FS FFT 

' THeN $2 Xx 16 X ,5236 = 435,0352, the 

| Solidity of a Segment of the circumſcribing Sphere, 

| correſponding to the Solidity of the required 
dpheroid's Segment. N 


Tux, 4188,8 : 2680,832 : : 435,6552 


2 278,80, &c, the Spheroid's Segment. 
Bur if the Solidity of the Zone was required, 


beſides the foregoing Rule there is ancther much 


more expeditious as follows. Fig. 9, 


RULE. 


To twice the Square of the conjugate Dia- 


meter, add the Square of the Diameter of the 

| Zone's End; this Sum multiply by the Diſtance 
between the Conjugate and End, and this laſt 

| Product by 2 (52618) and the Product is the 

| Solidity of that Part of the Zone, 


8.2 17 
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Ir the Diameters of the Zone's two Ends are 


equal, double this laſt Product, gives the Solidi 
of the whole Zone. But if they are uneq 
proceed as before, with the Zone's other End, 
and the two Solidities added, give the whole $0. 
lidity. 

Tr1s Rule is of Uſe in finding the Solidity 


or Contents of a Cask, ſuppoſed to be the middle 


F ruſtum of a Spheroid. Fig. 9. 


EXAMPLE I. 


SuPPosE a Cask (the middle Fruſtum of 2 
Spheroid) the Diameter at the Bung (or Con- | 
jugate) is 16, the Diameter of either of the Heads 
(or Ends) is 12,8, and the Length is 12; whatis | 


the Content in ſolid Meaſure ? 


Tr1s Example which is the middle Fruſtum of 


the Spheroid in the foregoing Example, (whoſe 


Tranſverſe is 20) I ſhall operate by both the ules, 4 


Firſt, By the firſt _ 


N 20 X20 X $20 = 418,8, the 


Sphere's Solidity. 


16 X 16 X 20 X , 5236 = 2680,832, th 


Solidity of the Spheroid, as before. 
20 X 20 X, 7854 X 2= 628,32, and 16 X 16 
* ,7854 = 201,0624, and 628,32 ＋ 201, 0624 


829, 3824, and 829, 3824 K 5 = 3377, 52% 
the Solidity of the circumſcribing Sphere's Zone, . 


per Tnzgox. XIII. Parr II. 


Tuxw 4188, 8 Spber. S.: 2680, 8 32 Gpherviid 


: 331725296 Spher.Z.S. : 2123,218944, the Sol 
di ty of the Cask, or Spheroid's > Zone. 


_— 


285 u 


Secandh, | 


AS. AE ac. it. 


Www 


| Conjugate, or Bung Diameter. 
2 675,84, and 675,84 * = = 4055,04, and 


on fob 


Diameter 3 Feet, the Head 2 Feet, and the Length 


! +4 = 22, and 22 X 5 X ,2618 = 28,798 
; Feet, the Solidity ſought after. 


| fuppoſing it cut through at the Conjugate ; but 


multiply by the Zone's whole Length, Cc. (i. e. 
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Secondly, By the ſecond Rule. 
16 X 16 X 2 = 512, the double Square of the 


12,8 X 12,8 = 103.04, and 512 ＋ 163,84 


4055,04 X 1 * 2= 2123218944, the Cask's 


EXAMPLE I. 


War is the Solidity of a Cask, taken as the 
middle Zone of a Spheroid ; ſuppoſing the Bung 


Fant? 
JX3X2= 18, and 2 & 2 = 4, and 18 
Nete, Tae foregoing Rule is calculated for 
finding the Solidity of but one Side of the Zone, 


if the two Ends are equal, inſtead of multiplying 
by the Diſtance between the Conjugate and End, 


th and the Product will be the whole So- 
ty, | 
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SECTION IL To 


Of a PaRAB0OL A and it's Parts. 
PROPOSITION IV. 


To fnd the Area of a Parabola, [2 
- _ Ordinate 3 8 


RULE. | 


MULTIPLY the Ordinate by the Axis, „ 
and this Product by 2, and the laſt Produt } © 

divide by 3, and the Quote i is the Area. 
Fon every Parabola is 5 of it's circumſcribing | 


Parallclogram. 
EXAMPLE. 
 Wnar is the Area of a Parabola, whoſe Axis | 
1s 12, and the Ordinate 16? EA 
16 X 12 X 2 = 384, and 2 — = 126, the \ 
Area ſought aſter. 


PRO- 
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PROPOSITION v. 


To find the Solidity of a Parabolic Conoid, by 
having the 4 of the Baſe and the Ali- 
tude given, [Fig. 111 | 

1 


MuLT1PLy the Area of the Baſe by halt 
tze Height, and the Product is the Solidity ; for 


F every parabolic Conoid is half of it's circum- 


ſcribing Cylinder, 


EXAMPLE. 


4 Wu AT is the Solidity of a Paraboloid, the 
Diameter of whoſe Baſe is 20, and * 


12 ? 


20 X 20 „ 7854 X == 1884,76, the Soli- 
| ity ſought after. 
| PROPOSITION VI. 


' To find the Solidity of the lower Fruftum of a Pa 
| raboloid, [Fig. 12] 


RULE. 


Morrir lx the Sum — of the Dia- 
meters of the two Ends, by „3927 (= of 3.1416) 
and multiply the Product by the Length, gives 
the Solidity. 


, EXAM- | 
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EXAMPLE. 


A FavsTum of a Paraboloid has one Dia- 


meter at the End 40, and the other End Diameter 


is 24, and the Length between the Diameters, or 
Height, is 12 ; what is the Solidity ? 

40 X 40 = 160, and 24 X 24 = 576, and 
1600 + 576 = 2176, and 2176 X ,3927 X 12 
10254, 1824, the Solidity ſought after. 


To find the Solidity 

ing the Length and the Diameter of 
the greateſt — Circle given. 
(Fig. 13] 


RULE. 


MuLT1PLy the Square of the Diameter by 
5 2 X 2 
„416 (i. e ) and this Product mul- 
_ tiply by the Leng? gives the Solidity. 


5 EXAMPLE, 


F a Parabolic Spindle, by 
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EXAMPLE, 


Taz is a parabolic Spindle, whoſe Length 
is 9 Feet, and the Diameter ef the greateſt Circle 
is 40 Inches; what is the Solidity ? 
-- = In. = 3.3 F Then 3, 3 * 3 x ai 
X 9 = 418,7 Feet, the Solidity. 
Vote, Every Parabolic Spindle is 15 of it's 
circumſcribing Cylinder. 


PROPOSITION VIIL 


To find the Solidity of the middle Fruſtum, or 
Zone of a Parabolic — (Fig. 14] 


RULE. 


To twice the Square of the greater Diameter 
add the Square of the leſſer Diameter, and this Sum 
multiply by 57854; from this Product ſubtract 
x of the Area of a Circle whoſe Diameter is equal 
to the Difference between the greater and leſſer 
| End's Diameters ; z and this Remainder multiply by 
3 of the Length gives the Solidity. 


Tris 
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THr1s Propoſition is of Uſe in finding the 


Contents of ſuch Casks whoſe Figure is that of 
the middle Zone of a Parabolic Spindle. 


EXAMPLE. 


TRERTE is a Cask whoſe Figure is the middle 
Zone of a parabolic Spindle ; the Bung Diameter 
44 Inches, the Head Diameter 28 Inches, and 
the Length 5 Feet; what is the Solidity or Con- 
tents thereof ? 

44 In. = 3, F. and 28 In. = 2,3 F. and 
3 — 2,3 1, F. the Difference between 
the Diameters. 

Tu 3, X 36 = 13.45 and 13,4 X 2 
= 26, 1 = twice the Square of the Bung Dia- 
meter, | 


N = 5. the Square of the Head 
Diameter. 


AnD 26,8 + 5,4 = 32,3, and 32,3 X 27354 
= 25,3946, and 1, 3 & 1,3 X ,7854 = 1, 3962, 


1,39026 X 2 
and _ "" 558508, and 25,3946 
— 2558508 = 2486093, and 24;86093 X * 
(1,8) = 41,4101 Feet, the Solidity, 
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$RCT1HON IV. 
of tbe Hyer RBOL A. 


THERE may ſeveral H e Curves be 
drawn Pas the ſame 12 and all paſs 
through the Extremities of the ſame Ordinate, have 
always at the ſame Diſtance from the Vertex. 
HeNCE it will be very eaſy to conceive, that 
no ſettled Rules can be given = finding the Area 
of an Hyperbola [like thoſe for the Ellipſis and Pa- 
rabola] without taking into Conſideration ſome 
other Lines beſide the Axis and Ordinate, which I 


mall omit, this Treatiſe not being intended to in- 
_ — in the Properties of the Conic 
Sections 


Bu T here note, that a certain ingenious Author 
hath aſſerted, that every Appolonian (or Conical) 


Hyperbola is greater than half, and leſs than three 
fourths of it's circumſcribing Parallelogram : If fo, 


it will be accurate enough to take all Hyperbola's at 
a mean; thus, ſay every Hyperbola is 4 of it's cir- 
cumſcribing Parallelogram ; therefore multiply the 
Product of the Axis and Ordinate hy 5, and this Pro- 
duct divide * 8, will give he Area nearly, 


EX A M- 
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EXAMPLE 


WHAT is the Area of a Hyperbola, whoſe Axis 


Nr drawn that | 


Diſtance from the Vertex is 44 ? 6 


61 Rs 
44 X 44 X 28 X35 = : 6175, nun, 
the Area. 


As there wo be a6 Rube given (whoſe Praxis is Ip 


eaſy) for finding the Area of an Hyperbola, ſo there 
can be no eaſy Rules given for fog the Solidities 
of the Solids, that may be generated by the Rotation 
of „— round | it's Axisor Ordinates. 


SECTION v. 
Of REOULAR Sor vs. 


7 HOSE Solids whoſe Sides being 


all equal, and 
the ſeveral Superficies has the Solid all 


within a Sphere, that it's Angles would all touch 
the Superficies of the Sphere, are called Regular 


Turk are five regular Solids. 
I. A Te&TRAEDRON, which is a Solid con- 
tain'd under four equal and equilateral Triangles. 
—— Conſequently ſuch a Solid is a Pyramid, ſtand- 
ing on an equilateral triangular Baſe, the Super- 


ficies whereof will be equal to four times the Area 
of the Baſe. 


» II, An 


® * 


e eee ee eee — 


* 
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alike and equal, — which would be ſo contain d 
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Triangle, and equal to one another. 
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II. AN OCTAEDRON ; which is a Solid, com- 
poſed of 8 equal Pyramids, whoſe Vertices all meet 


in a Point, (which Point is the Center of the Solid) 


the Baſe of each being an equilateral 'I'riangle, and 
equal one to the other Therefore theSuperficies 
is equal to eight times the Area of one T riangle, 


and the Solidity equal to the Solidities of the eight 


compoſing Pyramids. 
III. A HEXAEDRON or Cube ; Which has 


been already defined. 


"IF. A DoDEcAEDROY 3 3 which is a Solid 
compoſed of twelve equal Pyramids, whoſe Ver- 
tices all meet in a Point {which Point is the Center 


of the Solid) the Baſe being an equilateral Pentagon, 


and equal to one another. Thereſore the Super - 
ficies is equal to twelve times the Area of one 


Pentagon; and the Solidity equal to the Solidities of 


the twelve compoſing Pyramids. 

V. An Icos AED RON; which is a Solid compo- 
ſed of 20 equal Pyramids, whoſe Vertices meet all in 
a Point, (which Point is the Center of the Solid) 
the Baſe of each Pyramid being an equitatcral 
Therefore 
the Superficies is equal to twenty times the Area of 


one Triangle; and the Solidity equal to the Solidi- 


ties of the twenty compoſing Pyramids. 
Bu v becauſe it is ſomewhat difficult to find the 


perpendicular Heights of the compoſing Triangles 


in each Solid, therefore the following Table is fo 


framed that the Solidity and Superficies of any of 


the regular Solids may be eaſily attained, by _—_ 


| the Side given. 
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| 4 TABLE ſhewins the Superficies and Soli 
dity of any of the regular Solids, Gs 
Side is 1. 


Bodies Names. Soldity: 2 | 
 Ternazpnos. | 0,117851 1.732051 
OcrAEDRO&N. 0, 47 1404 3,4654102 
HExXAEDRON. 1,000000 | b, ooo 
IcosatpRon. | 2,181695 | 8,660254 
DopdEcAarpRon.| 7, 663119 | 20,645729 


3 


RULE I 


MouLT1PLy the Square of the given Side, by 


the Tabular Number under Superficies againſt the 
given Name, and the Product is the Superficies, 


RULE I. 


 MuLT1PLy the Cube of the given Side by 
the Tabular Number under Solidities againſt the 
given Name, and the Product is the Solidity. 


EXAMPLE. 


Wanar is the Solidity and Superficies of an Ico- 
ſacdron, one of whoſe Sides is 49 Inches? 

Look in the Table under Solidity againſt the 
Name Jcoſaidron, you will find, 2, 18 1695. Then, 


40 X 40 X 40 * 2,181695 = 139628,48 = the 


Solidity of an Icofaeiron, whoſe Side is 40. 


AGAIN 


ee 
88 


jvc * 


p — _ 


I 4 TABLE * the Propertion of the Nee, 


Bodies Names = Sides. Superfic ies. Solidities 


W +1879. : 
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AGAIN, Look in the Table under Superficies, 
and againſt the Name Iccſatdron you will find, 


8,0660254. Then 40 XxX 40 X 8,660254 = 

ge the Superficies; proceed in the fame 
anner for the other Solids. 5 
Now as all theſe regular Solids may be inſcribed 


within a Sphere ; if your Curiofity ſhould lead 


you at any Time to know what would be the Sides, 


Solidities, and Superficies of any of the foremention'd 
Bodies inſcribed in any given Sphere, you may eaſily 
satisfy yourſelf from the the following ' "able and the 


foregoing one, 


and the five regular Figures mſcribed in the 


ſame. 


ETRAEDRON, | 1,02299 4,6188 o, 15132 
HEX AED RON. 1, 1547 | 8, ooo 1, 5 396 
ICTAEDRON, 1, 41421 6,9282 1,3333 
DoD ECAED RON. o, 71364 10, 514622, 7851 
Ic os AEDRON. 1,05 146 9, 574542, 5361 
The Sphere's Diameter muſt be 2, to circum- 


ſcribe theſe Solids, and fuch a Sphere's Su-\ 
perficies will be 12,56637, and the — 


ms... 
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WI AT will be the Sides, Soperficis, and So- 
Uidities of the regular Solids inſcribed in a * 
of 12 Inches 1 in 3 ? 


2: hang :: 12 : 9,73794 = Tetratdron's 
_= : i: 2 : 6,9282 = Hexatdron's 
a 2: 1, 41421: : 12 : 8,48526 = Ocuedron's 
2 07 1364 :: 12: 4, 28184 =Dodecatdron's 


: 12: 6, 30876 = Icoſatdron's 


1,05 146 


Tups heving get de Land of the W 
the Solidities and Foperßcie may eaſily be found 
either by this Table or the foregoing one. 


Ir 


e 
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Ir five ſuch Figures as theſe be cut in Paſt- 
board, or any other pliable Matter, and if the 


Lines be cut half through, and the Sides turned 


up and glued together, they will repreſent the 
regular Solids : viz. A, the Cube or Hexatdron ; A 
B, the Tetracdron ; C, the Octaëdron; D, the 
Dodecatdron and E, the Icoſaëdron. 


T/ 3 SECT. 
* 


N 
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SECTION VI. 
_ Of Gronn ARCHES. 


HEN two Arches in a Building interſe& 
each other at right Angles, ſuch — 
make what are called Groin Arches. 


Such are the Arches under the Treaſury in the 


Park, Cevent Garden, and in many other Places; | 
and how to find the Solidity and Superficies of any 


fuch Arches, ſuppoſing them the Avches of Circles, 
obſerve the ales 


I. MULTIPLY the Area of the Baſe whereon | 
fuch an Arch ſtands, by the Height, and two thirds | 
of this Product is the Solidity. 

II. AND twice the Area of the Baſe of ſuch an | 
Arch, is the Superficies. 


Nie, TazsE * Rules ſuppoſe the interſecting Ar- 
ches equal, and it's Baſe to be a Square. 


Boer if the Arches are not equal, or if they 3 


be Segments of Ellipſes, the Rules for finding the 
Solidity and — of ſuch Groins, are diffi- 
cult, and are not eaſily communicated to a Perſon 


not more than an Arithmetician, and therefore 
hall not attempt it. 


EXAM- 
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EXAMPLE I. 


WHAT is the Solidity and Superficies of a ſemi- 
circular Groin —— whoſe Diameter is 12 Feet ? 


12 X 12 X bet, and 864 X 2= 1728, 


NN 
and — = $67, the Solidity of the Groin. 


PEE, 1 X 12 X 2 = 288, the Superficies 

Bur if it were Brick or Stone Work, and you 
wanted to find the Solidity thereof ; then 

MuLlTiPLyY the Area of the Baſe by the 
Height [taking in the "Thickneſs of the Work at 
Top] and from this Product ſubtract the Solidity 


| of the Groin (found as before) and it leayes the So- 


lidity of the Work. 


EXAMPLE I. 


SUPPOSE the Roof of a Building was ſupported 
by the Side- Walls and two Rows of Columns, 11 
in each Row, the two Extreams of each Row were 
ſunk in the End-Walls, and the middle Roof 
turned off the Colums in the Arch of a Circle, 
which Roof was interſected by 10 Arches of Circles 
on each Side, coming from as Windows in 
the Sides of the Building, making * as many 
Groin Arches; the Top of the Columns from 
whence the Arch turned off was ſquare, each Side 
whereof was 2 Feet; the Chord of each Arch was 
20 Feet, and the verſed Sine (or Height) 8 Feet : 
Now ſuppoſing the Top of the Roof made flat, 
by filling up the Spandils, (or Interſtices of the 
Arches without) and the Work continued till it 
was raiſed 2 Feet abo the Top of the Groin, and 


* ; ſuppoſing 


— 
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ſuppoſing the Columns were diſtant from the Sides 
| of the Building 12 Fret : what would be the Soli- 
dity und Superficies of this Roof? 

Firſt, For the Groins, 20 X 20 X 8 = 3209, 


I 2 CE wa | 1 3 - 
and, . the Solid:ty of one Groin. 


Ap, 2133.3 X 10 =2133Þ3, the Solidity of 
all the Groins. oy oe, 
AGAIN, 20 X 20 Xx 8 + 2 = 400", the Soli- 
dity of one Parallelopipedon, including one Groin ; 
and 4000 X 10 == 40000, the Soliddity of all the 
Parallelopipedons including all the Groins. 
THEN, 40000 — 21333, 3, = 18666, f, the So- 
lidity of all the Work above the Groins. 
Now each Column being 12 Feet Diſtance from 
the Wall, and the Side of the Square on the Top 
of each Column 2 Feet; therefore the Arch from 
the Windows to each Groin will be Segments of 
hollow Cylinders cut parallel to it's Axis, it's 
Length being 14 Feet ; and adding the Lengths of 
two ſuch together (they being oppoſite) make 28 
Feet: Then finding the Area of the Segment of a 


Circle, whoſe Chord is 20 Feet, and verſed Sine 8, 


viz, per Pxoros. XVII. Parr I. Mea. 


20 


and 12,5 + 8 = 20, 5, and == =. 10,25 = to 
the Radius | 
AND, 10,25 — 8 = 2,25, the Difference, 
THEN, 10, 25 X 10, 25 X 14 = 1470,875, and 
10, 25 & 8X 2, 25 = 184, 5. and 140,875 — 184, 5 


„ md 2,28 X 2,25 X © n, 


and 1286,375 — 30,375 = 1256, and 10,25X9 


2 10, and 10 X 10 = ICo, and 2 12,5 


= 92, 25, and 2,25 X 64 13,5, and 9225 + 13.5 
e 5 2 105,½%5, 


— — — 


G eas; SR. 
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= 105,75, and 10 = 11,877, and 11,877 


X == 118,77, the Area of the Segment. 


Turs Area, viz. 118,77 X 28, the Length of 

two oppoſite cylindrical Segments, gives 3325,56, 
the Solidity of one ſuch Segment : And 3325,56 
10 33255, 6, the the Solidity of all the Segments. 


Axp, 20X8 + 2 X 28 = 5600, the Solidity 
of one rectangular Priſm, including one Cylinder's 
Segment, 

AND, 5600 X 10 56000 = Solidity of all 
ſuch Priſms. 

AND, 56000 — 33255,6= 22744, 4, the Soli- 
dity of all = Work over the Cylindrical Segments. 

A Alx, 12 + 2 ＋ 20 +2 +12 = 48, the 
Breadth of the Building. 

Ax p, 48 X 10 X 2 = 960, the Solidity of the 
Wall ſeparating two Groins, out of which take 
118,77 X 2 = 237,54, the Solidity of the A 
ment between two Groins, leaves 722,46, the 
Solidity of one parting Wall ; and 722,46 * 10 
= ** the Solidity of all. 

HEN, 186666 + 227444 + - 72246 
= 48635, the Solidity of the whole R 

AGAIN, 20X20X2X 10 = 8000, = Su- 

perficies of all the Groins. 


AnD, == 10, and 10 & 10 = 100, and 8 
X 8= 64, and 100 + 64 = 164, whoſe ſquare 
Root is 12,8, per PROP. XV. PART. I. Mea. 
and 228 X 8 — 20 — 27,46, the Length of the 


3 
Arch of one cylindric S-'ement. 


And 27,46 X 28 X /o = 7690 n 
cics of all the 33 1 


5 


*;s AX FENDIZ 

AN D 12+ 12 2 24, and 24 X 2 X 10 = 486, 
the Superficies of the Parts between the cylindric 
Segments, and the Wall, and Columns. 


Ax p, 27,46 X 2 X 10 = 54, 3, the Super- 
ficies of the Arches ſeparating the Groins. 


TEN 8000 + 7690, + 480 + 549.3 = | 


16720, the whole Superficies within the Roof. 


The fellawing Table ſhews the ſpecific Gravity or Weight 
of Metals and other Bodies in Troy Weight and 
Avoirdupoiſe Weight 
Wo Oz. Troy. Oz. Avoirdup. 
Fine Gold - 10,359273 = 11, 365602 
I Standard Gold - 9962625 = 10, 930422 
Quickſilver-- 7,3844112 8,1017753 
Lead - 35, 984010 = 6, 553885 
Fine Silver - 5,8500035 = 6, 418324 
Standard Silver - $5,556769 = 6,096596 
Roſe Copper 4,747121 = 3, 208309 
Plate Braſs - - 4,404273 = 4,832116 
| - - 4272409 = 4,030300 
Steel - - - - 4,142127 = 4544505 
| Common Iron 4,031361 = 4, 42297 
} Block-Tin - 3,8515190 = 4,23663 
\ Fine Marble 1, 429411 = 1, 568859 
Common Glaſs - 1, 360841 = 1, 493037 
Alabaſter - - 0, 988456 = 1,084477 
| Dry Ivorty - - 0,962083 = 1,055542 
| Dry Box-Vfood - 0,543282 = 0,596057 


A Cubic Inch of 


| Common clear ditto 0,527458 = 0,578697 
Proof Spir. of Brandy o, 489268 = o, 5 36796 
Sound dry Oak o, 489008 = o, 5 36569 
8 Oyl- - g0,491591 = o, 539345 
Olive Oyl - - W,481569 = 0,528350 


2 Af 26. i, 2 


Sea Water - o, 542742 = 0, 594894 
Red Wine 0, 523766 = 0, 574646 


FAO 
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Fro this Table it will be very eaſy to find the 
Weight of any Body whoſe Name is mention'd 
therein, by having the Solidity in cubic Inches 
given, For 2 the cubic * contain'd in 
: * any Body (whoſe Name is in the Table) by the 
| tabular Arg and the Product will be the 


Weight, either in Troy or Averdupoiſe, as you 
take the Number. 


EXAMPLE I. 


Turn is a Piece of Oak, of a rectangular Form, 
the Length is 56 Inches, Breadth 18, and Depth 12 
Inches; what is the Weight thereof in Averdupoiſe 
Weight? 

18 X 12 X 55 = 12096, the ſolid inches ; and 

1 Inch weighs o, 530509 Ounces Averdupoiſe: 
Therefore, 12095 * ,530569 = 6490, 338624 oz. 
which is 3 C. 2qrs. 13 tb 10 c Averdupoiſe. 

Hence it is very eaſy to find the Solidity by 
having the Weight given ; for divide any given 
Weight in Ounces by it's reſpective tabular Number, 
and it gives the Solidity in Inches. 

Ir you would know the Weight of any Body, 
when immerſed or put into Water, find the Weight 
of a Quantity of Water equal to the 9 (or 

Solidity) of the Body given, and the Weight of 
Water Oubtrafied from the Weight of the given 1 Body 
will be it's Weight when immerſed in Water. 


EXAM- 


216 APPENDIX. 
EXAMPLE UI. 


WHAT Weight will ſuſtain a cubic Foot of 
Iron when put into Water ? 


4422979 X 1728 = 7642,907712, the Weight 


of a cubic Foot of Iron. 

5578697 X 1728 = 999,988416, the Weight 
of a cubic Foot of Water. 

Tux, 7642,907712 — 999,988416 = 
6642,919296 Ounces; and ſuch a Weight of any 


Matter will ſuſtain a cubic Foot of Iron, when 


hanging in Water. 

Tu Solidity of any Body however irregular 
may bo obtained putting the Body in ſome 
Veſſel, whoſe Sides are parallel, and then juſt cover 
it with Water, and find the Solidity of that Space 
the Water occupies, with the Body in it ; after 


which take the Body out, letting the Water drain 


off: And obſerving exactly how much the Water 
has fell ; then finding the Solidity of the Space 
occupied by the Water alone, and the Difference be- 


tween this and the . | 


— AERIE. 


SECTION VII. 


Of the ConsrrucTIon and Usz of 
 Decimar TABLES. 


PECIMAL TABLES ready calculated ſave 
much Trouble, and there being frequent Uſe 
thereof in this Treatiſe, | 


din many more, where 
= 


—_ —_— COT 


a 1 „ p * + - - 
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Mathematical Buſineſs is concerned that regards 


Calculation, I thought it would not be amiks to 
inſert a more compleat Set than as yet I have 
been able to meet with. 

TRE Conſtruction of theſe Tables is performed - 


in the ſame Manner, as is ſhewn 1 in the Introduction, : 


Secr, ll. — 


CoxsTRUCT ION of TaBLz I. 


I. Tu Shillings of a Pound Sterling, viz. 19, 
18, 17, 16, Cc. are ſeparately divided by 20, and 


the ſeveral Quotients are the Decimals of their re- 
ſpective Shillings. 5 


Il. Tur Decimal of 1 Shilling is divided by 12, 


(the Pence in a Shilling) and the Quote is the De- 


cimal of a Penny; which Decimal of a Penny mul- 
tiply'd ſeparately by the ſeveral Pence, gives their 


reſpective Decimals. 


III. Tur Decimal of a Penny is divided Ms 


(tlie Farthings in a Penny) and the Quote is the De- 
Cemal of a Farthing, which, with multiplying by 


2 and 3, you the other Decimals of Farthings. 
ConSTRUCTION of TABII II. 


I. 1 Ounce is divided by 12, (the Number of 


| Ounces in x Pound Tro y) and the Quotient is the 
| Decimal of 1 Ounce, which multiply'd by the 
other Ounces, gives their reſpect ve Perimals. 


U, | II. Tu os 
5 
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II. Tax Decimal of one Qunce is divided by 
20, (the Penny Weights in one Ounce) and the 
Quote is the Decimal of 1 Penny Weight, which 
multiply'd by the other Penny Weights gives their 


reſpective Decimals. And from theſe are the Deci- 


mals of Grains, conſtructed in the ſame Manner. 
ConsTrucTion of TABLE III. 


I. Bz c AUsE 20 Hundred is one Ton; there- 
fore the Decimals of the Shillings will ſerve for 
the Hundred Weights, ſuppoſing 1 Ton the In- 


teger. : 
IT. TRE Decimal of 1 Shilling (i. e. 1 Hundred 


Weight) is divided by 4 (the Quarters in 1 Hundred 


Weight) and the Quote is the Decimal of 1 Quarter, 


from whence the Decimals of the other Quarters 
are obtained, as are alſo the Decimals of Pounds. 


Hunbzp WIT the INT EOER. 


Tun Decimals of the Quarters are , 25 ,5 and 
575; and dividing the Decimal of 1 Quarter by 
28, (the Pounds in a Quarter) gives the Decimal of 


1 Pound; from whence the Decimals of the other 


Pounds are obtained, as are alſo the Decimals of 
— Ounces; and from them the Decimals of Drams. 


= 
| 
: 


aa 4 AR _- tad s end} tw ds 1% won 


1 


| 
: 
i 


. Theſe added, their Sum is 653125, t the Decimal 
required, | 
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ONE Povnd the INTEGER, 


r OuXxcE is divided by 16, (the Ounces in 1 
Pound) and it gives the Decimal of 1 Ounce, from 
whence the Decimals of the other Ounces are ob- 
tained, as are alſo the Decimals of Drams. 

AFTER the fame Manner are the other Tables 
of Mecaſures and Time conſtructed, having always 
a due Regard bow many of a Ieſler Denomination 
are contained in a ſuperiour one. 

Is the Conſtruction of theſe Tables there are 
ſome little Liberties taken, which is, As the Tables 
are only carry'd to 6 Places, (excepting in ſome 
Particulars) whenever the ſeventh Figure would 


have been more than a 5, the ſixth Place has been 


| Increaſed with Unity, otherwiſe, the fixth Place is 


given as it turns out in the Operation. And uni- 
verfally, the laft Place isalways increaſed with Unity, 
if the next ſucceeding Place would be more than a 5. 
THz Uſe of theſe Tables are obvious, but to 
prevent all Doubts, I will here inſert two or three, 


EXAMPLE I 
Wrar is the Decimal of 7 ox. 16 dit, 18 grs,? 


In TA BIE II. 


againſt 7 oz. is 5833333 
againſt 16 dwt. is 05666666 


againſt 18 grs. is ,o00 3125 


226 4 P PEN DIA 


EXAMPLE IL 


War is the Decimal of 46 Gallons and 5 Pints? 
I: TABLE IV. 
Againſt 40 Gallons is , 634920 

Againſt 6 Gallons is, 395238 
| Againſt 5 Pints is ,009921 5 
Theſe added, their Sum is, 740079, the Decimal re= | | 
_ ArrTxx the ſame Manner are Decimals of other 
enominations collected. 


N.B. Ir you find not the Number you want in | 

any 1 . 31 at twice, 
thus: For 17 dwt. add 10 and 7 together, 
and the like for any other, p 


vwzv 


— * 8 


—— ——————_—e tn ne In een en gens 


1 


| 


TABLE I. 
Troy Weight. 
] 1 Þ zhe Integer. 


- 
OO O m « 
V 


7]. v W +» a oe 
— 


bu 


— 4 


. | Decimals: | 


591 


— U W. . 


10418 . 


1 


> 


W 


| SGG owe 
| = dw + n OI 8 __ ee 0 


TABLE & | 
Coin, 1 - the Integer. 
| | 
Dec. 8. Dec. 
19 195 9 | »45 
181,49 8 524 
17 „857 35 
16 „1 6 | 33 
15 [5975 | 5 | »25 
14 | »7 4 | 52 
13 „65315 
r 
111,555 105 
r 
Pence. | Decimals. | 
RB} 
10 „0418 
9 50375 
* 5033 
7 | » 02916 
353 
5 1702083. 
4 | ; „016. 
3 1025 
2 „03 
1 . | „00418 
Farthings. | Decimals. 
| 3 | 093125 
2 „002083 
3 50010416 
Note. The follnvingTable | 
of Ounces will ferve for | 
Inches and any tht | 
— 12 is the Integer. 


1 


TABL III. 


TABLE Ii. 
Avoirdup. 1 Ton the Integ.| | Avoirdup. 1 th the Integ. 
Drs. Coos.) Decimals. Dram:. | Decimats.” 

3 | 0375+ 10 „039062 
2. | ,025.. 9 | ,035156 | 
FRE 7” BY 8 »0Z1250 | 
—ſd — „027344 
Pounds. | Decimals. | 6 | ,023437 | 
20 „008928 353 | 219531 | 
10 „004464 4 5015625 
g | ,004018 3 50% % 
8 „003571 2 | 097812 | 
7 | ,003125 1 | ,003906_ 
6 | ,002678, I "TCH the Integer. © 
5 082232 undt. Decimalt. 
4 | ,001785 20 5178571 

A 10 „89285 

2 | ,ooo892 | | 9 „080357 
$7 2000446 e | 1072428 | 

——— C 
11 Pound t the Integer. 4 8 r 
— — 5 1044642 

Ounces. | "EY 4 | ,035714 | 
I 10 „„ | 3 | ,026785 
9 „eas. | 2 | 017857 | 
| . 1 I ,008928 | 
f. 7. „ans. | Ounces. | Decimels.. 
S. TE. 1 10 | ,o05580 
$1 332% .-- . 
3 8 „004464 
3 „1875. 7 | »003906 | 
181 6 | 2003348 | 
3 5 1: 002790 
FF 4 „002232 
# 1 3 17001674 
| _ 2 [5001116 
4 | 1 [ ,ocog58 
— — . ——— — 


1 + 


TABLE 1. 
Avoirdapoiſe. 
1 Crt. the Iuleger. 


— 1 Tas the Luger 
: . Decimals. 


4 Drams. | Decimals. 


l 
19 | ,000214 
7 | ,000244 | 
6 | „000209 
5 „o00 74 
| „000144 
2 | „000069 
____1_ | ,000034 | 
"FABLE Tv. | 
Lig uid Meaſure. | 


x 


— 8 


| 


— — 4 


—— 


| Pirts. 


| 


TABLE V. 


Liquid Meaſure. 


1 Tan the Irteger, | 


7 


Decimals. | 


»003472 
5002976 


„480 
17001984 


3000992 
000496 _ 


o 


- go | »357141 | | 
80 „317460 
70 527. „ „ 
bo 238095 
50 5198412 
40 5158730 
30 5119047 
20 079365 
10 „039682 
2 5035714 
| 8s „027 
6 023909 
| 4 | ,015873 
* - „011904 
2 0793 
TER 1 | 2003 68 


— 


D, av | 


Decimalt. 
952381 
793651 


„476190 


1317460 
2158730 
«142857 


126984 
} 14 


5095238 
„079365 


063402 
047619 
5031 746 
2015873 


034921 


— 
* 


Decimals. 


,013889 


—_— 
_ b.— 


| ,017905 | 


»007937 


| 500 1984 


1 


„005952 
„co 3968 


———— — — 


»%„ 


— 


TABLE V. TABLE V. 
| Leng Meaſure. 1 Long Meaſure, 

1 Mile the Integer. | 1 Mile the Integer. 
"Yards. | Decimals. Feet. Decimals. 
1000 568182 2 ,0003787 
| goo | ,511364 | | 1 50001894 

800 „454545 | Hnches. | Decimals. | 
700 »397727 | | 9 | 0001421 
600 340909 6 | ,0000947 | 
| $500 528409 1 1 ,0000474 | 
)) 50000158 
300 5170 — 
45 Ho MY 113636 bk 3 _ — 
100 „05 8 18 E Feet. Decimals, 
90 505 1136 © - 2 6. © © © „ 
88 | ,045454 n 
70 „039772 Inches. | Decimals. 
60 | 5034090 | 11 5307 * © © 
25 „„ 
40 „022727 „„ 
V 
„% rr. 
10 | ,005681 "So + 
2 [comms | | 5s fg. 
| 8 „004545 | 4 ＋1ũ 
17 | 003977 3 ». 
. 6 „003409 2 | OJ... 
5 ,002841 | x 5027 
17 J »002273 { | 9rs. Iich. Dectmals. 
S JS | 1 3» JW. - 
)))) |] 3 Js. 
J | | 2; Js. | 


| TABLE VI. | TABLE YE” 
Time. | Time. 

1 Year the Integer. | | x Year the Integer. | 
| Days. | Decimals. | | Hours, | Decimals, 
300 | „821918 | 20 | 4002282 
200 | ,547945 | It {| ,00114t 
100 | 4273973 | 2 | ,001027 
a 2 »240575 „„ „000913 

8 | ,219178 | 7 | ,0c0799 

70 „91781 6 ,000685 

560 | ,104383 | | 5 | ,oo057r 

| - 50 | 126d | 4 | 000456 
40 „109589 3 | ,000342 
30 | ,082192 2 | ,000228 | 

% 1 | ,ooong 
1 | »027397 | | Minutes.) Decimals.. | 

' 9 1 0097 | | "os „oog 

8 „021913 | | 7 [| ,cooojbi 
7 | 019178 | | 30 | ,00005705 
| 6 cos | | 2, ,00003804 | 
} $5 1 ,013098 | 10 | ,oooorgon! 
| 4% Jo | | < aca 
| 3 | —_ = 3 00001521 
3 3 5 001331 
| U 002740 3 is | 
FCW | 5 {| ,o000095T. 
E 4 | ,00000761 | 
* 3 ooo 
2 00000380 
| x J ,o0000190 
nl Decimals. | 
| „00000142 
, ooooooqʒ 
,00000047 | 

= 
3 


| TABLE VI. "VL. 5 ( TARLEYWETY 


Time. Fariaus Meaſures. 


Da the Integer. 1ſt, Chth Meaſures, 
"Hours. | Decimats. | 1 Yard the Integer. 


r 86. Tard. Decimals. | 

10 : 416 *o +» | Ur. 3 | 575 | 5 

r . = 

| | 8 4 32332 | | I | 525 | 1 
7 1 529189 ' Nails. | Decimal. 
6 | * EVR © © 3 | 81875 a 1 

| 3 19%[| 3 1a | 1 

1 >. [ = | N N 20625 | 

I : | — 6 | aer. r 
4 ans... i Lipid, Dry. 


.| Decimaks, | | 


reger 4 
1 Gall. | 1 Quarter, | 


a 9 | Pints. Decim. Buſbel. 
50 7 5875 „ 
501. Pp 70 - | 4 | 4 
| „oo | 5 625 0 
| ,00625 - | 4 55 * | 4 
1a. 11 3 ial s | 
„004861 2 
,00416 , [ 1 | ,125 1 
003477 [Den | Picks, 3 
„00 .. 3 3509375] 3 
= ,00208zx 2 0625 l | 
„00136. 1.2125 


{_ 000694 | "Decimals. Drs, FT. = 

„ Decimals, 5023437 3 
| 0005208 | „015625 2 
.0003472 007812 1 


| 20001730 | | Decimals. | Pints, 
EE x ey 


EI 


ERRAT 4. 


In the Advertiſement r. Optician. 
Page 7, the Quote ſhould be ,008497 1334, Ee. 
19. Ex AM. I. the Product by 2, is 9279409. 
P. 44, 1. laſt but one, dele ſubtracted. 
P. 124, PRoP.XVLL in the Rule, J. 1, r. of the 


..- Cucke. 3, av. 
P. 128, In finding the Segments Au in this Ex. 
| there is an Omiſſion of Multiplying by the half 
6 


Quand; - therefore P. 129. J. 5. r. 2,56 * 
Sa " 


| =7,68, the Area; and I 18. . 2,2 X = = . 


the Area. Then 21,75 + 12 + 3 
= 45,83 Square Chains. J. 21. r. 4 Acres, 5 
Square Chains, 13 Square Poles, Ac. 
P. 144, I. 20. r. add the ſeveral, &c, 


Fuft Publiſha, 
The Second Edition CorreBed, with very u 
and Uſeful Additions, © 


I E Builder's Cheſt-Book . Or, A Complete Key to 
| the Five Orders in Arcbitedure. Wherein, by Way | 

of Dialogue, the Ecmology, Characters, Proportions, 
Profiles, Ornam-ncs, Meaſures and Diſpoſitions of the Mem- 
bers of their ſeveral Columns and Entablature are diſtinctly 


conſidered and explained with reſpect to the Practice of Pa/- | 


ladio. Together with the Manner of drawing the Geome- 


trical Elevations cf the Five Orders of Columns, and to 


meaſure the ſeveral Parts of Buildings in general. 
By B. LANGLEY. 

To which is added. 2 

Geometrical Rules made caſy for the Uſe of Mechanicks 
concerned in Buildings : Containing, New and infa!li- 


ble Methods for Striking out from proper Centers, the 
Groyns of Arches, regular and irregular; the AngleBrac- 


kets of Coves ; Crowns of Beauſets, circular or elliptick: } 


With many other uſeful Problems relating to all 
Curve Lines introduced in Building Alſo, an Eſſay on 


the Nature and Properties of Arches in general, mechani- | 


cally conſidered ; exemplified by ſeveral Geometrical 
Figures, demonſtrating their Properties and Powers. 
2 ſome Remarks on the intznded Bridge at Vefmin- 

er. 1 
The Whole deſign'd chieſly for the Inſormation and Uſe 
of all Builders, Arti ſicers, &c. | 


By ISAAC GADSDON. 


Printed for Jouxn W1L cox, at Virgil's Head, op- 
poſite the New Church in the Strand; and IA MES 
Hop ons, at the Locking Glaſs, on Lendon-Bridge, 
/ AT 


